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I , RoLLO Gillespie Williams, a 
Britisli Subject, of 35, Bellinffliani Lane, 
Great Neck, Lens Island, New York, 
N.Y., U.S.A., do hereby declare tlie 
invention, for which. I pray that a patent 
may be granted to me, and the method 
by which it is to be performed, to be par- 
ticularly described in and by the follow- 
ing statement: — 

. This ^invention relates to colour light- 
mg and has amongst its objects to provide 
new Or improved control apparatus there- 
for* 

III carrying the i»vention into effect 
15 there may b6 a plurality of independent 
sources of light adapted to emit light of 
contrasting hue or colour; or there may 
be a single li^ht source and means asso- 
ciated therewith for obtaining different 
colours- there may be means whereby a 
single beam emits different colours or a 
single liffht source may be adapted to 
^ emit a plurality of beams. The soui«e 
or sources of light may ba coloured or 
25 may have associated therewith means such 
as colour filters for producing the desired 
colour. The different coloured lights are 
mixed to produce the desired colour or 
hue. Means are provided for varying the 
intensity of light from the sources as 
desired; the light sources are preferably 
of any suitable electric type and means 
are preferably provided for selectively 
varying the electrical input to the 
35 sources to vary the intensity of emitted 
light but any other suitable means* for 
obtaining this 'result may be employed. 
The expression "plurality of light 
sources " as used herein means and 
40 includes (where the context so permits^ 
a single light source having associatea 
with it means for emitting a plurality of 
different colours, the said means con- 
stituting the " plurality of light 
45 sources . 

The control apparatus according to this 
invention may have associated with it an 
indicator scale bearing the names of a 
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range of colour hxies and associateij with 
said scale is a manually ojperable indica- 50 
tor; it lat a feature of the in-vention that 
as the indicator is moved relatively to the 
scale the hue or colour indicated by the 
indicator is automatically obtained from 
the light sources. 

In the alternative the indicator is dis- 
I>ensed with and a predetermined cyclical 
variation of colour hues is obtained; 
different cyclic variations may be obtained 
as desired. gQ 

From one 'aspect the present invention 
may be said to reside in the provision of 
control apparatus for a colour lighting 
system having a plurality of sources of 
light, two or more ligh{-intensity-vary- 
ing means, switching means to select each 
of said plurality of light sources and to 
connect the selected source to one of said 
intensity-varying means, a second switch- 
ing means to connect one of iie r^ain- 70 
ing sources of light Jto another of said 
mtensity-varyi^ag rneatf^, operating means 
commpn to both of said switching means 
and said light intensity-varyng means for 
simultaneous intensity-variation of the 75 
light sources, selected and connected by 
said switching. It is to be understood 
that a light source, as mentioned herein, 
may consist of jingle 'source of light, ' 
as, for example, a single red, blue, or 80 
white Jamp, or it may include a 
plurality of .sources, all of wliich are of 
the same colour. In addition to the two 
selecting means mentioned above, it is 
preferred that there shall be additional 85 
selecting means for selectively bringing 
the sources into operation, said additioncu 
selecting means Imving no light intensity 
variation means associated therewith. In 
a preferred form of the apparatus all of 90 
the selecting' means and the variation 
intensity means are actuated by a common 
control device so that the light emitted at 
any position of, said device is predeter- 
mined ; it is also preferred that the indi- 95 
cator associated with the indicator scale 
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shall be operated directly or indirectly by range control scale and knob sbown in 

the same device so that tke emitted ugLt Figure 1 ; 

corresponds with the light indicated by Figure 4 is a vertdcal sectional view of, 

the indicator on the^ scale; furthermore the ^apparatus along the liixe 4 — 4 of 

5 the indicator may be dispensed -with and J^ignre 1 and inclu&ig switches A — D; 70 

\ a predetermined cyclical variation of figure 6 i» a horizontal sectional view 

colonr hues obtained; also' different of the apparatus along the line 5 — 5 of 

cycliealt variations may be obtained as Figure 4; 

desired. - ¥is;xxre 6 is a sectional detail view on 

10 Another feature of the invention resides the Une 6-r-6 ef Figure 5; J^' 

in tie provision of means whereby either - ' ^Figure 7 is a sectional view on the liae" - 

or both of rfaid selecting means may fune--' j^«-7 of Mgure 6; * . 

tion to Iwing selectively into operation Figure 8 shows the movable arm ^d 

individual sources of light or a combina- the segments mounted upon the insulating 

15 tion of two or more of said sources; for plate 81 of^switch 0; 80 

example, at certain stages of operation of Figure 9 showe the movable arm tind 

the apparatus either or both selecting the segments of that portion of. the range 

means may . bring into operation switch I> associated with the red Kght as 

individual sources of light and at other shown in Figure 10: 

20 stages majr bring into operation two or Fiffure 10 is a circuit diagram showing 85 
more of said sources; when one selecting « the Sectrical connections in one forar of 

means brings into operation, a single embodiment of this invention ; ' 

source the other means . may bring into Figure 11 is a chart representing the 

operation a plurality of said sources, i-. intensity of the colour or combination of 

25 By the present invention means are pro- colours for various positions of the 90 

vided whereby the light smoothly merges brushes associated with the switches - of 

without Qi break from any selected colour Figure 10 ; and 

in one range to any selected .colour in Figure 12 indicates the voltages of , the 

another range; furthermore, any selected dimmersi for various positions. of the selec- 

30 colour may be smoothly dimmed to,iul. tor switch of Eigirre 10. 96 

The invwition also provides means In the drawings accompanying the - 

v^hereby a number of BeTected colours can Provisional Specification JTo. 3876/60: — 

• be obtained at a lighting intensity less Injures 13 and 15 are circuit diagrams 
than the normal iuU brightness of the showing the electrical connections of 

36 selected colour. ^ ' ^ modifications of the invention, in which 100 

* In col6u3t lighting control apparatus the cyclical yari^tion on the int^isity of 
heretofore used, it was customary to light emission of one group of colours is 
employ a dimmer, with its associated out of phase with that of the oth^ group ; 
mechanisxti) for the control of each li^pht and 

40 source. An ' important object of the Figure 14 is a colour chart show- 105 

' present invention is t9 control four ing the colour^ and hues attainable 
sources of Ijght by two dianmera, thereby, by the arrangements o£ Figures 13 

effecting a substantial decrease in cost land 16. , 

and reduction in bulk of the control For the sake of convenience in describ- 
45 apparatus. ^ ing- the invention, it wilj be assumed that 110 
Another object of the invention is to the colour lighting system, in which the 
provide flexibility in selecting groups of present invention is embodied, has four 
» colours 90 as to ^ord a variety^ in the H^ht sources, namely, red, green, blue, 
range of iUumination, as, for example, a and white, as indicated in Figure 10 and 
50 deep colour range, or a pastel range, or that those sources are so arranged and 116 
others. ^ ^ controlled in the present invention that 
The above and other features of the the colours emitted tierefrom will either 
invention are set forth in the appended be unmixed or will mix or mingle to pro- 
claims and are disclosed in the folloT^ing duce different hues gr shades of colours 
55 detailed description given by way of as desired. As mentioned h^einbefore, 120 
example of particular embodiments. In each light source may consist in a. single 
the drawings filed with Provisional Speci- light emitting element, such as a lamp, 
^cation No. 21305/49 : — • or may include a plurality of sudi 
Pigure 1 is a perspective view illus- elements all of which provide the same 
CO tratine by way of exampl^ one type of colour of illumination. / 125 
control apparatus in accordance witn this The underlying principle of this inven- 
invention; - tion will best be understood from the 
Figure 2 is an enlarged rgpresentation following descriptfon of the circuit shown 
of ^e colour scale shown in Figure 1; in Figure 10, which shows schematically 
65 Figure 3 is an enlarged view of the on^form of embodiment of the invention, 130 
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In tliat circuit 100 and 101 represent the 
conductors of an altematinff current 
li*fhting circuit from which- are derived 
the voltages to be applied to the lamps 
^ for the production of colour, illumination, 
tile neutral or grounded side of that cir- 
cuit being represented by conductor 101, 
but it is to be understooli that direct cu' 
in 1®°*^ ^ employed with suitable resis- 
ly tOTs for the production of the ^required 
voltages. To the A.C. circuit 100—101 
are connected two dimmers designated A 
and B. The form in which those dimmers 
are represented in Figure 10 is that of 
10 an, auto-transformer, but it is to be under- 
stood that other forms of dimmers, such 
as, for example (but without limitation), 
saturable reactors, electronic devices or 
resistors may be used. The movable con- 
tact members of dimmers A and B are 
electrically connected to brush-arms, such 
as 40 and 41, respectively, of a selector 
switch 0. The brush-arm 39 is elec- 
trically connected directly to the feeder 
25 side, that is to say, the non-neutral or 
non-OTOunded side of the lighting circuit. 
The brush attached to the ^rm '40 is 
adapted to make contact with a plurality 
. of conductive segments such as 42 to 49, 
30 inclusive, of switch C, eachof which is con- 
nected to a conductive segment of a range 
switch D; similarly, the brush attached 
to arm 39 ig adapted to make contact with 
a plurality of conductive segments such 
36 as 66 to 60, inclusive, of the switch C. each 
of which segments ig connected to a con- 
ductive segment of switch D ; and the brush 
attached to arm 41 is similarly arranged 
to make contact ^th segments such as 6] 
40 and 62 of sTntch C, each of which is con- 
nected to two contact points and a ses^ 
ment of switch D. The segments of thp 
rauije switch 3> to which are connected 
s^id seffmentii 42 to 49, inclusive, and also 
46 segments 56 to 60, inclusive, of the selec- 
tor switch C, are in turn connected 
through the brush-arms 4; 6, and 6 to the 
red, green, and blue lamps, the particular 
connections depending upon the position 
60 at any instant of the switch B. Segment 
61 of switch C is connected by lead 112 
to tbft noTiduotivo Regment 76 of switch D 
and is also connected to terminals 73 and 
114 of the latter switch.. Segment 76 wili 
66 be connected to the red lamp when th** 
brush of arm 4 makes contact therewith 
and in like manner, the terminals 78 and 
114 will be connected through bnish-arm 
3 to the white lamp. Segment 62 of 
GO switch C is connected by lead 113 with 
segment 85 of switch D which will be 
connected to the green lamp when the 
brush of arm 5 makes contact therewith 
That same lead is also connected to con- 
66 tacts 84 and 115 through which a connec- 


tion to the white lamp may be established 
by the brtish-arm 3. 

The conductive segments 42 to 49, 
inclusive, oi awitclv G, are pref crabljl 
arranged as aitis of a circle upon an insii- 70 
lating plate such as 80 shown in Figure 
5. 'Between the adjadent segments ia 
shown a dead stud which is electrically 
insulated from the segments and other 
part^ of the apparatus but it is to be 75 
imderstood that that stud and others 
shown upon the drawing and mentioned 
h^inafter ajre not ess^tial to the opera* 
tion of the apparatus. Such studs are 
numbered (in Fig. 10) 50—^5 and 83. 80 
The conductive segments 56 to 60, inclu- 
siiye, are arranged as arcs of two concen- 
.trac circles upon an insulating plate such 
as 81 as shown in Figure 8, the segment^ 
being of Bu5h length and so positioned 85 
that the binisb will make simultaneous 
, contact jyith two consecutive segments at 
positions 2, 4, 6 and 8 of the switch /see 
Figure 10), The segrments 61 and 62 are 
mounted upon an insulating plate such 90 
as 82 in Figure 5, and arranged prefer- 
ablx as arcs of the^^me circle with a dead 
stud positioned between lie Segments 
The brush-arms 40, 39 and 41 are prefer-" 
ably mounted upon the same shaft, 19. 96 
and are so aligned that the brushes o'f ali 
of said aims will make contact with their 
respeclive first segments at tlie subatan. 
tiully same iyst^nt, ^ 

The bruBh-ams 3, 4, 5, and aof switch 100 
u are preferably mounted upon the same 
shaft, 2. as shown in Figure 5, and are 
in alignment so that at each operative 
position of the switch (except the " off 
position) contact will be made between the 105 
segments at such operative position and 
ttie oorresnonding brushes of the switch. 
Ihe conductive segments of the range, 
switch I> are mounted upon insulating 
plates, such as 116 to 119, inclusive HO 
shown in. Figure 5. Those segments are 
arcuate in form as shown in Figure 9 
which represents the arrangement of the 
segments 65 to 68. inclusive, and 76 to 
78 inclusive, with which brush 4 i« 116 
designed tn make contact at the positions 
indicated in Figure 10. The segments 
and the 'contact point with which the 
brashes of the other arms of switch D are 
arranged to make contact would be so 120 
positioned upon their respective insulat- 
ing jlates as to enable the brushes to make 
contact therewith at the several opera- 
tnce positions of the switch' aa indicated- 
in Figure JO. Thus each segment of the 125 
group 65 to 68, inclusive, of switch D is 
connected .electrically to a segment of 
switch C aa shown in Figure 10; segments 
66 and 68 are also connected to segments 
77 and 78, re6pectivery, of awitcji D, and 180 


segment TS, as mentioned before, is con- " Deep Colour position, tlie brushes ot 
nected to lead 112. The bruflh on arm 4 'urma 4. 5 iind G of that s;witch will ften 
is arranged to maike contact simnl- connect the sources of red, green and blue 
taneou&ly with all segments in the group ligH,. respectively, to the groups of seg- 
6 65 to 68, inclusiye, or the group 76 to 78, ments of switch D ^with which those 70 
inclusive, so that all segments of each brushes are then in contact. Let it be 
group will be connected through the arm further assumed that the Imob* 14 is 
4 and the ring 79 (Figure 9) to the I'ed turned so that the brushes of the arms 40, 
lamp shown in that circuit. Similarly, 39 and 41 ar© in contact with se^ents 
10 contacts of the groins 69 to 72, inclusive, 42, 56 and 61, respectively, at position 1 7& 
and 86 to 87. inclusive, are arranged upon of switch C, as shown in Figure 10. 
the insulating plate 118 and connected Thereaft^ the voltages applied by selec- 
through brush-arm 5 with the green, lamp toi; switch C to the segments of switch D ^ 
of that circuit. Segment^ 74 and 76 are, at the " Deep Colour " position are,^ m 
15 in like manner, arranged upon plate 119 turn, applied to twD of said sources of 80 
for connection through the hrush-arm 6 , light. Thus, the voltage from dimmer A, 
with tile blue ^amp; and contacts 73, 84, when brush 40 is at position 1 of switch 
r 114 and 115 are also, mounted upon msu- C, is applied to the red source but since 
, lating plate 116 for connection through at that instant the voltage is zero, ' as 
20 the brush-arm 3 with the white lamp, shown in Figure 12, no light will emanate 85 
The ran^e switch is designed to be moved from that source. The voltage,' which is 
at willby the operator and mech- applied by brush 39 to segment 56_at 
anically independent of the remainder of position 1 of switch C, is, in turn^ appb^ " 
. the control mechanism. to the source of green light and since that 

25 As wiU be described more fully herein- is the full line voltage, illumination of 9^ 
after, the contact member of dimmer A full intensity will come from that source, 
is mechanically controlled by a Ipiob, The voltage from dimmer B produces no 
such as 14 (Figure 1), which is the same effect in the " Deep Colour " range since 
member that controls the movement of the brush of switch D», viz. 73, to which 
30 the hrush-arm 40 of switch C, so that theie the voltage of dimmer B is applied, is 95 
is a definite relationship between the not in contact with any segment of switch 
instantaneous voltages produced by dim- ♦ D at the " Deep; polour " position, 
mer A and the position of the bmsh-arm Accordingly, for position 1 of the^selector , 
40 during the.course of its passage over switch C, no red or blue colour wm be pre- 
35 the segments 42 to 49, inclusive, the aentln tiie illumination, onlSr-^een, and 100 
relationship being shown by the upper that result is shown Heaxly in Figure 11, 
graph, 120, of Figure 12. The contact in the ^^raph designated " Beep Colour 
member of dimmer B is also controlled Range ' \ • n i 

by the same member that controls the Brferring again to Figure 12, it Will be 
40 hrush-arm 41 i viz., the knob 14, and, in seen tiiat as the brush 40 of the selector 105 
consequence, there is likewise a definite switch C is moved over the segment 42 
relationship between the voltage produced between the pointe l and: 2, tlie voltage 
by dimmer B and the position of brush- produced by dimmer A rises; When the 
arm 41 during its passage over tfie seg- b?ush 40 reaches tt portion \(1iioh is^jtiBr 
46 ments 61 and62, the voltage relationship to the left of point 2 (as shown in Figure HQ 

bein^ shown by the lower graph, 121, ot 10), the voltage applied to the source of 
' Figure 12. S*rom those graphs it will b^ red light will be nearii^ the maximum 
seen that while the voltage on dimmer B voltage of the line circuit as shown in 
passes through one cycle, that of dimmer Figure 12. At that instant brush 39 is in 
oO A passes through four complete cycles., contact with segment 56 which ; ie con- 116 
It IS to be understood that the number nected with* the source of green light and 
of cycles mentioned is purely by the way applies thereto the full lin^voltafife, thus 
of illustration and is not to be' construed causing- green illumination at full inten- 
as a limitation upon the invention. The sity. ■ The resultant hue will be the com- 
56 meanfl for maintaining the af oredescribed bination of red and green • as shown in 120 
relationship between dimmer voltages and Figure 11 just to the left of position 2: 
positions of the brush-arms, and the pur- When, brush of brush-arm 40 is' about to 
pose in maintainiug the voltage relhtion- break contact with ^gment 42, the bijnsh 
ihips between the^two dimmers^ill be- of arm 39 wilUmake oontacV with r seg- 
60 fully described hereinafter. ments 56 and 57- eimultanepusly, the 126 

The manner in which the af oredes- former of which is connected to the source 
cribed apparatus operates to effect the^ of green light, the latter to the source of 
production of a range of hues of colours red light, both receiving Hhe full line^ 
will now be described. Assuming, for voltage.- The red source will also be re^ 
65 example; that the swifch D is set at the ceiying maximum- voltage-froin dimmer A 13G 
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80 tLat there is no break in continuity ol 
illnminution from the red source when the 
brush of arm 40 passes from segment 42 
to fiegment 43. Upon the passing' of the 
5 brush 40 onto segment 43 the voltage of 
dimmer A will be applied to the green 
source. Eeferring to the graph 120 of 
Mgure 11, it will, be observed that the 
voltage from dimmer A steadily 

10 diminishes in value during the course of 
travel of the briish 40 over segment 43 
from left to right. Throughout this same 
period the full line-voltage is applied by 
brush io the red . source and conse- 
15quently the illumination will be a com- 
bination of green and red, the green 
colour gradually diminishing and vanish- 
ing when the brush 40 moves out of en- 
.gagement with segment 43, the illumina- 

20 tion thereafter comingentirely from the 
source of red light. When the brush 40 
movBii onto segment 44, the dimmer A 
will be connected by the lead 104, segment 
74, and brush 6 of switch D to the source 

25 of blue light. As shown in Figure 12, the 
voltage from dimmer A rises, from 0 to 
its maximum th^ brush 40 pipves over 
segment 44, and when it reaches the end 
of that segment, the colon/ and intensity 

80 of illumination will be the result of the 
full illumination of the sources of red 
and the blue light. 

i'rom the foregoing description it will 
be obvious that as tlie brush of arm 40 i* 

S5 moved across the remaining segments 45 
to 49, inclusive, and at the same time the 
brush of arm 39 is moved across segments 
58 to 60j inclusiA-e, the voltage from the 
dimmer A and that 'directly from the line 

40 will be applied to a selected pair of 
sources of coloured light producing an 
illumination having the deep colours, red, 
' green and -blue or combinations ^thereof, 
the resultant colour of illujuination de- 

45 pending not only on the colours selected 
l)ut also upon the voltages applied to the 
lamps at each instant as shown in the 
Deep Colour Eangn " grai>h of 
Figure 12. 

W" If tlie segments of selector switch C 
were permanently connected to certain 
. sources of coloured light, such ^as red, 
green and blue, to whicn tne^ are now con- 
nected through, the segments and brushes 

55 of switch ]) for the Deep Colour '* set- 
iing of til at switch, the rang^j of illumi- 
nation variation that the control system 
is capable of producing would' obviously 
be greatly limited. To avoid such limita- 
tion the leads from the segments of selec- 
tor switch C are not permanently con- 
nected to the sources of light but to the 
segments of the range switch D, and, in 
consequence, it is possible to obtain^raany 

65 ranges of colours tnat otherwise would lie 


lost, Eor example, if the range switch D 
is set at the *' Pastel Colour'* position 
the shades or li,ues resulting therefrom 
will be those indicated along the upper 
edge of the chart 38, Figure 2, which 10 
represent the combination of the deep 
colours, red, ^reen, and blue with, white. ^ 
Those shades or hues range from " warm 
whit© " at position 120' on the chart 38 
to ** Cold White at position 0* thereon. 76 
If the knob 14 is set so that the indicator 
needle is at 120** on the chart, which cor- 
rbjionds with position 1 of the selector 
switch C, the*voltage of dimmer A will be 
applied to the red source, that of dimmer 80 
B to the white source and the full line 
roltage will be applied through brush- 
arm 39 to the green source. At that instant 
the voltage of dimmer A is zero, as shown 
in Figure 12, and that of dimmer B is the 85 
maximum. The resultant illumination is 
the combination of* green and white at 
fuit voltage, the sources of fed and blue , 
light providing no illumination, as indi- 
cated l>y the •* Pastel Colour " graph of 9o 
Figure 11. 

If knob 14 is now rotated so that the 
indicator needle is moved to position 110 . 
on the colour 'scale, brush-arms 41,' * 
39 and 40 will have reached a 'position 95 
which js just short of position 2 in Figure 
10 and the dimmers A and B will be cor- 
respondin^ply positioned. At this point 
the red lighting circuit connected to 
dimmer A will be nearing fuLL-voltage, as 10(1 
shown in Figure 12; the green lighting 
circuit connected brush 39 will continue 
at full strength, and the white lighting ^ 
circuit connected to brush 41 will be at a 
somewhat reduced lighting intensity as iQa 
shown by graph 121 of Figure 12. 

If the indicator needle 37 is again 
moved to position 105 on the scale, the 
brushes 41, .3a and 40 wiU be as shown at 
position 2 m Figure 10 and the dimmer 110 
voltages will be as shown in Figure 12. 
At thiB position the brush of arm 40 is in 
contact with a dead stud such as 60 so that 
the red lighting circuit is no longer con- 
nected to dimmer A. However, the brush 115 
of qrm 39 is now in contact with both seg- 
mentrf-oO and 5Z, the former bei^g con- 
nected tho green lamp aJttd the latter 
connected through contact 67 of switch D ' 
to the red lamp as mentioned hereinbefore 120 
in describing the "Deep Colour" 
method. Both red and green circuits are, 
therefore, directly connected to the mains 
by means of brush-arm 39 and therefore^ ^ 
receive full voltage. The white lighting 125 
source remains connected to dimmer B but 
at a lo\^er lighting intensity since the vol. 
tage is dropping. The hue resulting is 
that comprising red and green illumina- 
tion at^ full intensity and white of dimin- 180 
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isliing iBtensity. As mentioned herein- ^ 
before, when tiie brush of arm 40 is about 
to move out of contact with segment 42 
and into coul^ct with dead tftud 50, "fehe 

6 dimmer A is providing full-volta»e, as 
shown in Figure 12, and the brush-arm 
39, while stiJl in contact with segment 56, 
makes, contact also wi& segment 57. Seg- 
^ ment 67 is ^connected by conductor 108 

10 io the red lamp while seement $Z is also 
connected thereto whicn effects the 
transfer of the red circuit at full-voltage 
from di-mmer A to full voltage direct from 
the lighting circuit through segment 6*. 

15 There will be no visible change in the 
brightness of the red lighting circuit to 
the eye if segment 57 is contacted by brush 
39 before brush 40 breaks contac^ with 
segment 42. At position 2 in Figure 10, 

20 we therefore have the red and green light- 
ing circuits at full ^ brightness and the 
white lightijog circuit at a reduced bright- 
ness, producing a pale jeilow shade as in- 
dicated on chaurt 38, Figure 2. 

25 If ^ob 14 continues to be turned until 
the iudicator needle 37 ie at position 90' 
on the scale 38, then the brushea of the 
arms will be at position 3 in Figure 10 and 
tiie dimmer voltages will be as shown in 

30 Figure 12 for that position. At this point 
the voltage from dimmer A is at its , 
minimum and brush-arm 40 is on dead 
stud 51, having broken contact with seg- 
ment 43 at the bottom of* the voltage 

35 cycle. The resultant shade or hue will be 
tnat produced by the red lamp at full voir 
tage and the white, lamp at about one-half 
its maximum voltage 

The process of selecting the sources of 

40 .illumination of the desired colours for the 
production" of the pastel shades \50ntinue3 
in the' uianner first described as the 
brushes of the selector switch C are moved 
from one position to the next over the i«- 

45 maining segments of that switch until the 
entire ranger of shades of colour indicated 
on Chart 38, alqng its upper edge, has been 
produced. 

In addition to the production of'pastel 
50 colours aud the deep colours, as described 
hereinbefore, othey colour ranges or 
efieots are made possible through the 
proper adiustment of the range switch D. 
Thus J for example, when the brushes of 
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Range Switch * 

Ofi 
Wm 

Deep colour range 
Pastel colour range 
Low intensity range 
Low intensity dim 
White only 


. the switch D set at the '* Dim " position, 55 
the illumination conaes solely from the 
blue source, the intensity of which 
depends upon the voltages applied by the 
brushes 40 and 39 to the segments of the 
selector switch. 0. If the brushes of switch 60 
D are moved to the " Low Intensity " 
position, the illumination results soidy 
IromHhe sources o| red, green and blue 
light or combanations thereof ^as in the 
" Deep Colour" position), But, as shown 
in Figure 11, the voltages applied to the 
lamps at the '* Low Intensity " position 
differ from those at the Deep Colour " ^ 
position of the switch D with the result * 
n^at "the illuminating .-effects differ 10 
markedly in the two cases. At the low 
intensity dim position, designated " L.I* 
Dim blue is omitted, only, red and 
green oeing employed, and at the last 
position of switch D, the iLluminatton 75 
results solely from the sources of white 
light, as indicated. 

The method of ojperating the apparatus 
hereinbefore described assumes the set- 
ting of the range switch D at a particnlar 80 
position, such as the " Deep Colour " or 
** Pastel Colour " positdon and o;peratiiig 
the selector switch 0 throughout its range 
to efEeot the production of coloured illu- 
mination that varies with selection of 8& 
colour and applied voltage. But the use of 
the control system is not limited to that 
method. There are other modes of opei;^i- 
tion that afford e(iually desirable results; 
for example, assume tixat it is desired to 90 
kaow the range of coloured illiunination 
that is obtainable at a particular position, 
say 37.5 on the scale 38 of the apparatus. 
If the knob 1^ of the selector switch 0 is 
turned so that flie indicator pointer 37 is 86 
placed at tiiat position on the scale, the; 
light sources that are effective at - that 
point and lie voltages applied thereto 
either by the dimmei^ or directly by the* 
^lighiing^ circuit lQ0-;-10JL ■;ivill be those lOO 
itidicated at the position of the vertical 
dotted line XI— X2 in Egure 11 for the 
various positions of the range switch. If 
the. range switch is then turned to each of 
its seven j)ositions, the resultant colour 105 
hue provided by the lighting circtuts will 
be as follows: — 

• Final Colour of Light ' ^ ^ 
(At position 97.5 of scale 38)- 

No light 

No light 

Orange 

Gold 

Dull yellow 
1 Dull yellow 

Low brightness white 
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The manner in which the selector switch 
C\ the range switch D, and the* dimmers 
A and B may. be arranged and .controlled 
^mechaiiically is shown in Pigures 4 and 5 
o which iUustrate one form of embodiment 
of the invention. Aa shown in Figure 6, 
the knob 14 is mounted upon^a shaft 15 
to which is fastened at the end nearer the 
knob, a pinion 16 (shown in Pigure 4) and 
10 at the far end of the shaft, a crank wheel 
17, said shaft being mounted upon a suit- 
able base 122. The pinion 16 engages with 
a larger gear-wheel 18, mounted on shaft 
19 which is the actuating shaft of the 
15 rotary selector switch C, said shaft being 
supported by the members 123. Gear- 
wheel 18 has a crank-pin 20 mounted on 
Its outer face to which one end of the arm 
21 is rotatably attached. The arm 21 is 
<U effectively connected to the controller 
vheel 22 of dimmer B by which the posi- 
tion of the movable contactor upon the 
winding of the dimmer may be changed or 
altered, at will. In the construction 
^ sbown, by way of exainple, the means for 
changing the position of said contactor is 
illustrated in i?'igures 6 and 7 from which 
It will be seen that the arm 21 rests in a 
_ on the perimeter of wheel 22 and 

30 IS fastened to said wheel by means of a 
wire cable. 23, secured at 24 and pa3sed 
. round^the outside of wheel 22 (to-which it 
IS secured at ^oini 25), anR then finally 
_ secured again to arm 21 at point 26. It 
35 will, of course, be understood that a chain 
or a ruck aud pinion may be substituted 
for the cable shown. Accordingly, when 
the arm 21 is pulled and pushed as the 
result of the rotation of the gear-wheel 18, 
40 it will impart a rotary motion to the 
wheel 22, which motion is transmitted to 
the shait 27 to which the movable con- 
tactor of dimmer B is fastened. 
The movement of the cohtactpr of 
45 dimmer A is effected iu similar manner by 
means of arm 28, one end of which is con- 
nected to the crank-pin 30 of tlie crank- 
wheel 17, and the other end of said arm 
IS coiinected to tile wheel 29 by a wire 
60 cable so as to impart rotary motion to the 
shaft 31 of dimmer A and to the movable 
contactor thereof. 

It will ba noticed that the rotary motion 
imparted to each dimmer is reciprocating 

55 in character inasmuch as one revolution 
of a crank-pin, such as 30, around the 
axis of a crank^wheel, such as 17, will 
cause dimmer shaft 31 of dimmer A to be 
rotated first in one direction and then in 
60 the other. In practice, the exact amount 
of movement imparted to the dimmers 
may be adjusted by mounting the crank- 
pin in a radial slot upon the cnink-wlieel 
and determining the effective distance of 

66 the crank-pin from the centre of the 


crank-wheel to give the desired angular 
movement of the dimmer shaft, r If this 
ra4iii3 is shortened, the angular distance * 
clockwise and counter-clockwise, through 
which the dimmer shaft moves will be also 70 
shortened, ^nd vice voi*sa. Both dimmers, 
A and B, are, in the e3:ample shown, of a 
type having rotary action with a total . 
movement of 32(r. jSt 0% each dimmer * 
provides full light, and at 320" Ihe light 76 
is, to ^1 practical purposes, out. 

Fi-om the foregoing it will be seen that 
when knob 14 is turned, the resulting 
rotation of pinion 16, acting through the 
gear-wheel 18, imparts motion to the 80 
shaft 19 of selector switch C and at 
the same time imparts motion to dimmer 
B by means of arm 21. Similarly, motion * 
will be imparted at the same time to 
dimmer A by means of arm 28, connected 85 
to orank-Tfheel 17, at the other end' of 
shaft 15. By means of a pulley, not 
shown, but which would be fastened to 
shaft 15, the,mo*rement of the shaft will 
be transmitted to the cable 32 so as to 90 
cause it to move in conjunction therewith. 
The cable»32 passes over the guide pulleys 
33, 34, 35 and 30, and between the pulleys 
34 and 35 there is attached to the cable an 
indicator needle 37 which moves over a M 
colour scale 38. Ifrom the foregoing it 
win - be clear that tile movement ^f knob 
14 simultaneously imparts motion to the 
indicator needle 37, dimmer A, dimmer 
B, an(^ rotary selector switch C, and that 100- 
there is a definite relationship between 
the position of the needle and that of the 
contact members of the dimmers and the 
position of the*brush-arms of switch C. ^ 

In the example under consideration, 106 
the gear ratio of gears 18 and 10 is 4 to 1, 
and coilsequently dimmer A which is actu- 
ated from a crank-wheel 17 mounted 
directly on shaft 15, vdll operate four 
times as often as dimmer B. This is shown no 
by the graphs 120 and 121 of Figure 12 
which represent the voltage variation of 
the dimmers A and B, respectively, for ^ 
four complete revolutions of tlie shaft 16. 
Each complete revolution of shaft 15 ns 
causes the. shaft of dimmer A to rotate 
through the total angular distance of 
320**. Since the dimmer B is controlled 
by the movement of the gear 18, which 
revolves but once during four revolutions 120 
of the crank wheel 17, the shaft of dimmer 
4 will be i^tated first in one. direction and 
then in the other direction through the 
total angular distance of 320° only once 
during the time in which the shaft of 125 
dimmer A is moving four times through 
the same angula^r distance. Accordingfy, 
the voltage applied to the , circuit by 
dimmer B, which is shown by the lower ^ 
curve 121 of Figure 12, will pass iCQ 
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througli one cycle during the time in 
wLick the voltage produced by dinnner B 
(as shown by graph 120) pusses tirbugh 
tour cycles. The variation of the voltage 
6 of dimmer B through four cycles and that 
of dimmer A through one cycle is effected 
by turning the' knob 14 the necessary 
number of tums; during which period of 
time, the indicator needle 37 will move 
10 across the full extent of the indicatoi* 
scale 38, shown in Figures 1 and 2. 

In oriier to show more clearly the 
arrangement of the apparatus in the cas- 
ing in wMoh it is mounted and the mech- 
Id anical connection between various parts, 
the electrical connections of the control 
circuit have heen omitted in Figures 4 
and 5, but it is to be understood that the 
apparatus' shown in those figured is elec- ^ 
20 trically connected in the manner shown in 
Figure 10. . . 

From the' foregoing description it wiU 
be seen.-Uiat the desired range of colours 
and hues are obtained in the present in- 
25 ventLon by the emplojrment of only two . 
dimmers whereas in Iniown colour light- 
ing control apparatus^ one dimmer with 
associated mechanism is required for each 
light source ; hence by the present inven- 
80 tion costs are reduced and bulk decreased. 
Furthermore, in some known types of 
. apparatus it is customary first to actuate 
^ a member t<veelect a desired colon/ or hue 
r 'and then to actuate another niiember to 
35 produce that colour or hue; by the pre- 
sent invention, the desired colour or nue 
in any predetermined range of colours }b 
immediately obtained merely by moving 
the selector switch to the desired location. 
40 A particular feature of the invention is 
the layout of the colour scale asillnstrated 
in the drawings. It will be appreciated 
that the provision of a plurality of scales 
of different ** types or ranges of cokur 
46 is of considerable advantage; any of the 
ranges can be selected at will and it is 
possible by the invention to merge from 
any colour in one range to any colour ia 
another range without a break in the 
50 lighting. It wiU be seen that all the 
ranges of colours or hues terminate in the 
same colour (preferably but not necessaMly 
blue) at the saone point in the scale, viz. 
point 60. . The method of merging from 
' 55 one colour in one range to a colour in an-^ 
other range consists in bringing the indi- 
cator needle 37 to point 60, then turning 
the range switch D to the position for,the 
desired new range and then movinff the 
60 indicator 37 to the desired colour shown 
in that range. Any colour can be dimmed 
out by first moving the indicator from the 
colour in question to point 60, then mov- 
. ing the range swif^^h to " Dim " position 
65 and then moving the indicator to either 


end of the diamond in the centre . of the 
scale ;.at each end the blue light is reduced 
t<r no^light. iWb^ one wishes to start 
with nolight at all. and then brighten up 
iiito some colour, one commences by plac- 70 
ing the indicator needle at either point of 
the diamond-shape with, the rai^e 
switch at " Dim " — ^tiien moving the in- 
dicator needle to blue at position 60, then 
lh4>ving T;he range switch to^ the desired W 
position, afterwards moving the indicator 
needle to the^required colour. In order to 
provide a complete range of low brightness 
colours the .range switch, is operated .as 
required between "Low Intensity 80 
Bange and " Low Lateneity Dim 

The arrangement of colours and hues 
on the lower scale in Figure 2 is also 
designed to enable an operator to get 
from one colour or hue to any other ii"d.e 85 
by a fairly direct route and without the 
need of having to pass* round a complete 
colour circle in order to get the change. 
Inasmuch as this new controller is not a 
pre-set madbine oAd the lightings actually 90 
changes when the needle is moved by the 
knob 14, one will have to pass through 
the colours ^own as coming between any 
two selected hues. However, this colour 
scale is designed in such a maimer that 95^ 
in most cases one passes in a feirly direct 
manner from colour to colour, .ObviouBly, 
1^ circular scale ma;y be employed, instead 
of the rectangdlar scale shown in. Figures 
1 and 2, the pointer of wEich may be 100 
directly or indirectly controlled by the 
shaft 16 which is rotated by the knob 14. 

The mechanism as shown in Figures 6 
and 7 for imparting a reciprocal motion * 
"io ■ a dimmer, is an improvement of the 106 
usual '* Sine" movement. It will be 
seen that the crank-arm 21 not . only 
thrusts or ^ulls, but also changes its 
angle of oontact with the top of wheel 22 
in tie course of its motion. This double 110 
movement tends to change the flat por- 
tions of the " Sine " curve and S^^^ 
more useful movement to the- .dimmer 
»when the crank pin is around 3 o'clock 
and 9 o'clock. ^ ' 116 

If tie apparatus is connected to a 
direct current source ,of electricity the 
auto-transformer dimmers . referred to 
herein would obviously be replaced by 
dimmer resistors or other suitable bright- 120 
ness control and the- wiring circuit would 
be slightly altered, the manner of doing 
which will be obvious to anyone skilled ^in 
the art. 

Figures 13 and 15 disclose in diagrsan- 126 
matic form embodiments of the invention 
having means whereby the desired colour 
or h)ie can be obtained by actuatibn of a 
control member in either of two opposite 
directions at 'wiU, and . also having im- 1^ 
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' proved means for automatic operation of 
the control mechanism. 

The invention, as embodied in Figures 
13 and 15, also consists in the provision 

& of cfllour control, apparatus in which the. 
light from two brightness control systems 
are combined in combination with means 
for cyclically varying the intensity of the 
light emitted from the ^ two systems, the 

10 cyclical variation of the one syptem being 
out of phase with that of the other system. 
It is preferred that at least one" systein 
shall comprise a plurality of light 
sources of different colours or hues in 

1& combination with means whereby coinci- 
dent with the cyclical variation of inten- 
sity of light emitted from that system the 
hue or colour of the emitted light shall 
<^hauge in accordance with a predeter- 

2ft mined sequence. That as to say, at each 
phase of rotation of the control apparatus 
both the colour or hue and intensity of 
emitted light are predetermined. 
.In a preferred arrangement the one 

25 flystem comprises a serieg of differently 
coloured lights and the other system com- 
prises a source of non-coloured (white) 
light. Means may be provided for vary- 
ing the amount o*f light emitted from one 

30 or both systems during each cyclic varia- 
tion. 

For manual operation of the control 

. member there is preferably provided a 
colour chart and. the control ^ember is 

35 aaspciated with a pointer or the like which 
is movable relatively to the chart to indi- 
cate emission of that particular hue or 
colour indicated on the chart. In a pre- 
ferred method of carrying into effect the 

40 invention shown in Figures 13 and 15 a 
unitary control member is pro^nded which 
is mounted for rotation through 360° in 
both clockwise and counter-clockwise 
direetioiL*! at will to vary cyclically the 

46 intensity of light emitted from .the two 
systems! and the said pointer moves* in 
unison with said control member; it will 
thus be appreciated that by this means the 
required hue or colour to be emitted can 

60 be obtained by rotating the control either 
in a clockwise or a counter-clockwise 
direction. If, for example, a red light is 
being emitted and it is desired then to 
emit a blue light the control member can 

55 be movecl from the red to the blue position 
either in a clockwise or counter-clockwise 
direction and by this means the control 
member can he "moved through whichever 
is the shorter of the two arcs. of movement 

GO to obtain the desired change. 

In addition to the two systems men- 
tioned hereinbefore, there may of course 
he provided other systems (the light of 
which mingles with the light of the fii«t 

65 two systemsj and means for cyclically 


varying the intensity of light fi'om the 
adifitional system^ may be provided. 

Control apparatus ia accordance with 
the invention showir in Figures 13 and 15 
can be. designed for automatic operataon 70 
in which case the control member is pr&- 
ferablj rotated continuously as by an 
electric motor and it may be rotated con- 
tinuously in the same direction or the . 
direction of rotation may be changed at 75 
intervals as desired.* FurtEermore, means ' . ' 
may Be provided whereby the speeU of 
rotation may be varied or the rotation may 
be intermittent with the result that any 
desired coloiir or hue may be transmitted SO 
for predetermined intervalR of time. 

A feature of the invention resides in the 
fact that the cyclical variation of inten- 
sity of emitted light from at least one 
brightness contrpl^ystem is not sinusoidal 85 ' 
but is flat topped, but it is desired to state 
that such flattening of the sinusoidal 
curve is not essential to the working of 
the invention, but is preferred. 

In"" the embodiment illustrated in 90 
Figures 13 and. 15 there are two dimmers, 
such as A and Z, and associated with 
dimmer A is a light transmission system 
incorporating a source of red light It, a 
source of green light G, and a source of 95 
blue light B, and associated with 
dimmer Z is a light transmission system 
consisting solely of a soiixce of white lig'ht 
W. It will be appreciated that any suit- 
able source of. white and coloured light 100 
may be utilized and the transmitted light 
from all the sources is blended* or mingled 
to give the desired colour or hue. 

In the particular, embodiment illus- 
trated in Figures 13 and 15 auto-trans- 106 
formers are employed but, as mentioned 
hereinbefore, dimmers of any suitable 
type, such as reactors, electronic devices 
or resistance dimmers may of ' course be 
used if desired. " 110 

The voltage applied to the two light 
systems ie cyclicallv varied by any con- 
venient means and if desired the means 
disclosed in Figures 4 and 5 and described 
hereinbefore may*be employed. The con- 116* 
tact members 130 and 131 of the dimmers 
A and Z, respectively, would preferably 
be moved by^ arms such as 28 and 21 
shown iu Figures 4 and 5, but to obtain 
the same rate of voltage variation for 120 
dimmers A and Z, the arms would have to 
be moved at the same rate. This couJd be 
done by connecting both arms to . the same 
crank-i)in, as .30, or by connecting the 
arm 21 to another crank driven by another 125 
pinion, such as 15 meshed with gear 18. 
The arms for operating the dimmers A 
and Z are indicated by the dot-and-dash 
lines ccmnected tp »^e shaft 137 in 
Figures 13 and 15. The cyclical, variation 130 
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of ike voltage from dimmer A is repre- 
sented hy i3i& sinusoidal curve CI, the top 
of wliiclx has been flattened, and that from 
dimmer 2, by the curves C2 and C3 which 
* are out of phase with Cl, the phasing 
being conixoUed by adjustment of thtf 
dimmers. These cufvea merely indicate 
the type of voltage variation and are not 
necessarily accurate; it will be appreci- 

10 ated that the variation of emitted light 
from the light transmitting 'systeiii^ is re- 
lated^ to that of the appliSi voltage. , As 
mentioned, the curve 01 is flat topped, 
that is to say, during approximately 20% 
. 16 of each cycle in the example shown, the 
maximum voltage is maintained without 
variation but it is to be understood that 
the percentage may be varied as desired. 
This flat-topped curve is achieved by mak- 
i^c^ thoTdimmet contact bruiih Associated 
. • Tmh dixnmer Aj move over a Qpntact plate 
(indicated % 141) at full potential dur- 
rag, say, a degrees, of its upward 
travel- The winding of dimmer Z^. is 

M tapped at a P9iixt such as 132, to provide 
a source of current of lower voltage, as 
represented bv the CTirve 03, for appfi ca- 
tion to the vniite lamp. - 

Associated ^th the three aourceg of 
. 80 colotired light comprising the flfst light 
tiransmitting system are a series of conduc* 
tire segment, Dl, D2, D3, D4, D6, D6, 
DT.'PS, D9 and DIO. These are- conveni- 
ently mounted in the form of arcs on suit- 
.H5 able discs- or plates of insulating material 
an^ brushes for wiping them are provided^ 
as indicatedT at El and 18. Conveniently, 
ther^ are two brushes, and brush ISl wipes 
seginents Dl— -D6, inclusive, and brush 

40 E2 wipes segments D7 — ^DIO, inclusive. 
These- briishes are mounted on a shaft, in- 
dicated by the dot-and-dash line 137, 
whic*h'can be manually rotated clockwise 
or counter-clockvrise, as desired, and a 

45 pointer P (Figure 14), connected di^otly 
or indirectly with the shaft 137, rotates 
in unison with the brushes E>1 and E2* 

The construction of these discs, seg- 
ments, and brushes^ would, in principle, 

60 be sttbstantially, as illustrated in Figures ^ 
8 and 9. "differing structurally in the ' 
number of segments and their'positioning 
upon the insulating discs. For conveni- 
ence,' the segments are depicted in Figures 

5t 13 and 15 in the form of a linear projec- 
tion, the colour changes being effected by 
moving the brushes (theoretically) linearly, 
relative to. the segments . . ' 

■ If the brushy El and E2 are so moved 

SO to the several positions 1, 2, 3, etc., the 
different sources of coloured light arid 
combinations thereof, from which light 
will be emitted as a result of su^h move- 
uient, are represented by the letters R, 

G5:&, B, associated with the curve CI. 



Associated with dimmer Z in Figure 13, 
is a switch S having two contacts, SI and^ 
S2.. 'When switch S is moved to contact 

51, the applied voltage varies cyclically 
between maximum and minimTim . and tke 70 
intensity of the emitted white lig|it varies 
similarly as is indicated by curve C2, but 
when the switch. S is moved to contact S2, 
the maximum applied voltage is reduced , 
and the cyclical variation of the apjjHed 76 * 
voltage and the intensity of the emitted 
white lig' * " 

FSrom 
thati 

Z commences to have a maxked effect in SO 
the colour mixture during tbe period that 
the colour lighting controlled by dimmer 
A and associatied mechanism is remain- 
ing constant, that is, during the. flat 
'' topped phase, ^ At the point when the 85 
white ligh^ is reaching ^ts peak and is 
about to diminish, the ligit controlled 
by dimmer A also commences, to redticet 
the intensity of ^ansnatted light from 
the colour system of the red. ^een ai\d 9Q 
blue colours, and it will be obvious from 
^ a "consideration of the ' diagrammatio 
curves that tiiere wiQ. be a constantly 
changing mixture of light the resxdts of 
which are' very effective. . . 9$ 

Each dimmer preferably comjpletes 
three full cyclical* variations as indicated 
by the* curves 01, CS, and C3, when the 
brushes of the segmental switdies have 
rotated through. 360*", but obviously, any fgo 
desired number of cyeiicaj variations ^qay 
be employed. . ^ : 

Referring now to Figure i.4j:'it wiU be 
seen that mere is an inner and an :outer 
scale of light, and as the pointer moves IQ5 
clockwise or counter-clockwise the iues' or 
colours indicated on the outer scale are 
obtained when switch S closes the contact 

52, arid the inner scale of light is obtained 
-^when the switch closes the contact Sl» As HQ 

the pointer is moved around the scale, the 
colour or hue of illumination changes: as 
indicated. For example, if the pointer is 
in the location indicated upon me chait, 
Fijfiire 14 and switch S is in contact with 115 
contact S2, ;:ed light will be trai^mitted; 
If now if is desirbd to transmit a hue such 
as magenta, the pointer is moved in 
counter-clodcwise , direction,* but" if it is 
desired to transmit a hue such as amber, 120 
then ■ obviously the pointer would . be 
moved in a clockwise direction. It will 
thus be seen that by the present invention 
the operator need not move the controller 
through the whole range of colours to 125 
effect the desired colour change/ 

When the switch S closes contact S2, 
the value of white light is considerably 
reduced. Wheii contact SI is closed, the 
" flesh whites the wahrm. whites ISO 
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and " cold whites indicated on flie 
inner soale, can be obtained by rotation 
of the pointer to the positions indicated 
on the chart. It is desired to point out 
that m the regions between the zones 
!! warm whites, flesh whites ' \ and 
cold whites the colours of the resnlt- 
mg illnmination will be those shown in 
the outer circle. 

The pointer in the position shown in 
'Figure 14 corresponds to the position of 
brushes El, E2, makingr contact with the 
two left-hand ends of contacts Dl and D7 
of the selector switch. 

For the purpose of explanation, it will 
be assumed that when the pointer is moved 
m a clockwise direction the brushes move 
in the diagrammatic drawing of Figure 13 
linearly from left to right and produce 
the complete coloiu- change shown in the 
outer sketch of Figure 14. 
It will be readily appreciated that the 
^apparatus in accordance with this inven- 
tion can be used for automatic coloui' 
25 mixing such as by rotating the operative 
parts from an electric motor or other con- 
venient source of i)ower. The motor 
which is represented diagr^nmiatically by 
140 is connected bv any suitable means, 
directly or indirectl^r, with the shaft 137, 
and may rotate continuously in the same 
direction at a constant speed or the speed 
may be varied and/or the motor may at 
intervals be reversed thereby giving 
variety to tie colour effects produced by 
the apparatys. If it is desired to transmit 
selected colours for predetermined inter- 
vali* of time the motor may be intermit- 
tently rotated : for example, a ratchet 
and pawl mechanism, or any convenient 
form of notching mechanism, may be 
employed, or some of the teeth on the 
pinion of a driving member, such as 16 
of Figure 4, may be omitted. Conse- 
45 qutently, although the motor may rotate 
continuously, the operative mechanism of 
the control apparatus is rotated intermit- 
tently so that at intervals any desired hue 
x)r colour may be emitted for any predeter- 
mined length of time. Means for dis- 
engaging and re-engaging the motoiv at 
will may be employed, aiid.,ther^ may be 
a dutch between the control apparatus 
and the motor which mav be engaged and 
disengaged by automatfc means at pre- 
determined intervals of time so that 
desired colours will be emitted durino- 
such periods. While in Figures 13 anS 
16 of the drawing, a motor drive is indi- 
60 eated, it is to be understood that the rota- 
tion of the shaft 137 may be effected by 
the use of a knob such as 14 of Figure 5. 

For automatic variation the switch S 
of Figure 13 may be replaced bv switches 
*>6 SSI, SS3. ns shown in Figure 15, 
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which indicates a suitabU wiring for the 
automatic operation of control apparatus 
in accordaiuie with the invention. The 
switches SSI. S.S2, and SS3, are double- 
throw switches, the movable contacts of TO 
which are * connected to segments Dll, 
1>1^, and 1)13, respectively, with whicli' 
the brush E3 is arranged to make contact 
as it is moved across those segments simul- 
taneously, with the movement of brushes 76 
El and K2, said brushes being fastened to 
the shaft 137. Accordingly, at three 
different points in the cycle of white light- 
ing it is possible to apply to the white 
lamp either the full voltage of the dimmer 80 
Z, as shown by curve 02 of Figure 13, or 
a lower voltage as shown by curve C3 of 
that figure. Thus, if double-throw 
switch SSI is in the uy position on the 
drawing, the dimmer will feed the white 85 
Ix^hiiung circuit witji its proportion of the 
full voltage during the period in which 
the brush arm is in contact with the asso- 
ciaterl segment D13. When the same 
switch IS in the down position, the white 90 
circuit will be sujiplied at a lower basic 
voltage duripg the same period of the 
dimnier cycle^ Obviously, all of the said V 
switches may be in their upper, position 
at any mstant, or all in their lower posi- 95 
tion, or one or more may be up, and the 
remainder down, the selection depending 
upon the colour effect desired to be pro- 
ducedj The switches may be operated 
manually or automatically, a3, for 100 
example, by cams which may be preset to 
effect the operation of the several switches , 
m ahy giyea direction^ viz., up or down, 
and to maintain the switches in the desired 
position throughout any desired period of 106 
time. . IT . 

Referring again to Figure 14, reference 
is again made to the three areas on the 
inner scale • which indicate " warm 

1-!®,,' white", and flesh no 

white . ^^hen the three double-throw 
switches, SSI, SS2, and SS3, are in the 
up position, the maximum voltage ot 
dimmer Z will produce full illumination 
of the white lamp, and, consequently, at tiR 
said areas of the dial, the light provided 
'^*i^^"**TSt.^'^"*^ ^^^^^f of iiature indi- 
cateil. When these doruible-tbfow switches 
are in the down position, then the lower 
value of white illumination resdlting from 120 
the lower b^sic voltage will cau^ the 
colour mixtures given to correspond to 
the range of colour hues named in the . 
outer circle: ' 
, It is to be understood that in carrying l?! 
into efff ct the invention herein disclosed 
there may be a plurality of independent 
sources of light adapted to emit light of 
contrasting hue or colour, or there may 
be a single light source and means asso- 130 


12 
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ciated tWe^itli for: obtamuig different 
colounj. Furthermore, there may be 
meajis vhereby a sijigle beam emits 
diff erant colours or a single light Bovrce 
5 may be adapted to emit a plurality of 
beams. The source or sources of light 
may be coloured, or may have aspcia^d 
therewith means such as colour filters for 
producing- the desired colour. While th*» 
10 Hght sources may be of any type, they are, 
preferably of any suitable input to the 
' sources to vary the-intensily oi emit^d 
- liffht but any other suitable means for 
obtaining this result may be employed. 
15 The expression, " plurality of light 
sources as used herein, n^Pans an^ 
includes (where the context so permits)^ u 
single light source having associated with 
it means for emitting a plurality of 
20 different colours, the said means con- 
stituting the plurality of . Jight 
sQUCcea^'. . , , i j 

liVliile this mvention has been disclosed 
as embodied in a particular form and 
25 arrangement of He ^a^ts thereof, it is to 
be understood that it is not so limited, # 
but that it -is callable of embodiment m 
other forms -$nd arrangements without 
departing from the spirit and the scope 
30 of the appended claims. 

What I daim is:— , ' . ^ 

1, In a control system for colour Ugnt- 
ing, in combination, a plurality of sources 

• of lights two or niore light-intensity- 
35 varying means, switching means to select 
each of said plurality of light sources and 
to connect, the selected source to, one of 
said intensity-varying means, a ^oond 
switch meaiis . to connect one of the 
, 40 remaining saurceiB of light to another of 
said intensity-varying means, operating 
means common to both of saii swxtdiing 
means and said light intensity-varying 
means for simultaneous intensity-vana- 
46 tion of the light sourceB selected and con- 
nected by said switching means. , . , 

2. The combination denned by ciaim'^r 
further characterised in that each of said 
sources of light, except one, provides a 

50 hue of colour, said exception providing a 
much p^er hue. , ' • , , ^ . , 
» 3, The combination defined by claim 1 
-or 2 further. characterised inwthat the 
rates of variation effected by said light 
SB intensity-varying means differ from each 

other. ' ^ , V 1 ■ / 

4. The combination denned by claim i. 
2 or 3 whereiji said operating means varies 
said switching means simultaneously at 

i60 given inteirvcds,' and variies said intensity- 
varying means continuously throi^hout 
said intervals. 

5. The combination claimed in any pre- 
. ceding claim, having four sources of light 
65 and two light intensity-varyiixg means, 


the first switching' means s'elecfing each 
of thx^ee of said light sources and connect- 
ing the selected source to one^ of said 
intensity-vai'ying means, and the second 
switching means connecting the other 70 
intensity-varying means to one of the 
reuiaining sources of li^rht the light from ^ 
the selected sources being blenHed. ' 

G. The combination defined by claim o 
further characterised by the addition of 75 
means to indicate the hn^ resulting froni 
the blending of the light from the selected 
sources* , 
* 7. The combination defined by any pre- 
ceding claim further characterised in that oO. 
the sources of light are electrical sources 
and the light intensi^-varying means are* 
voltage varying devices. ^ 
8. The combination defined by claim o, 
or 6, wherein said second 8wit<jhinfi; means oo 
maintains the light, of its selected source 
at * an * intensity equal to the maximum 
value of the given range of values deter- 
mined by said intensity-varying means^ 
fii-at and second switching means being 
arranged to interchange* the said sources 
when the intensity, of li^ht produced ^by , 
s^d fir^J-mentioned inteneity-varyijig 
meaiis reaches its maximxun, g&id wherein 
a third switching means selects a third 95 
source of l^ht and connects thereto the 
other of said light intensity-varying, 
means 


9. The combination according to claim 
5, wTierein the light intensity- varyinglOO 
means are adapted to vary the fight 
intensity of the light sources throughout 
a give range of vEilues of iiftenaityj and 
wherein aaid second switching means 
maintains the light of the source selected 105 
by it at an intensity e^ual to a fixed 
value of the given range, said fixst and 
second switching means being arranged 
4o effect an interchange of the said light 
sources to which the switching meaiis are HO 
connected when the first mentioned 
intensity-varying means reaches the said 
fixed value of intensity, a third switching 
means to select a third source and to con- 
nect it to the other of said light intensity- 116 
varying means, operating means common 
ts alh of said switching means and also 
to said li^ht intensity ^varying means to 
operate simultaneously all ^said means 
and indicating means controlled by said 12O 
operating means to indicate the hue 
resulting from the blending of light ffoni 
the selected sources. 

^ \'10. -Ar control system for '<jolour light- 
ing according to claim 1, having foiir elec- 125 
tncal sources "of light of different colours, 
and two voltage-varjdng "devices, wherein 
a first switching' means applies to its 
selected light source the voltage of one of 
said devices, and a second switching irjQ 
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means applies to its selected light 
source const^int voltage , wliicli equals 
the TnayiTDiiTii voltage o£ the said 
first device, said^ first and second 
b switching me^na being so arranged* that 
at the maximum voltage of the first men- 
tioned device the connections between said 
switching means and the selected sources 
will he efiectively interchang^iJ, whereby 

10 the constant voltage will be applied to 
the first selected source and the voltage 
from the first mentioned voltaije-varyin^ 
device will be applied to the second 
selected source, and wherein a third 

lb switching means selects a third light 
source and connects thereto the other oi 
uaid light intensity-varying means, the 
light from the several sources being 
blended, and there being operating means 

^*426 ttomiuon to all of said means ana to said 
voltage-vai-yin^ devices to operate said 
means and said devices simultaneously, 
and with indicating means controlled by 
said operating means to indicate the hue 

25 resulting from the blending of light from 
the selected sQurces. 

11. A control system for colour light- 
ing according to claim 10, wheipeiD each 
said switchina: means selects^ each of said 

30 sources of light in sequence,* wherein the 
voltage applied by the first of said devices 
may be varied throughout a given aunge 
of values, the constant voltage applied by 
the second of said devices being within 

35 the range of voltage of the said • first 
device, and the said interchange being 
effected when the voltage of the first men- 
tioned device equals uie said constant 
voltage. 

40 ^ 12. A control system for colour light- 
ing, according to claim 11, wherein three 
of -the light sources provide dark hues of 
colour and the other provides a much 
'paler hue, said source of paler ^colour 

45 being the - one selected by the third 
switching means, and the operating 
means being arranged to vary the voltage 
of said intensity-varying devices cyclic- 
ally with movements of the said switch- 

bO ing means. 

13. The combination defined by claim 
12 characterised in that one of s^id 
intensity-vaiying devices eSects a varia- 
tion through a plurality of cycles during 

56 the period^ in which the other ' device 
efi'ects a variaition through one cycle. 

14. In a control system for colour light- 
ing according to claim 1, 5 or 6, three 
electrical sources of light of dark hues of 

60 colour, an electrical source of light of 
paler, hue, a- source of variable voltage, 
switching means to select in sequence each 
of said source^ of light of dart hues and 
to apply to the selected source a voltage 

66 from said voltage source which ixlq^ be 


varied through a given range of^valueo 
during 4;he tune in which said voltage 
source is connected to the selected source 
of light, a second switching means to 
select in sequence each of said sources ot 70 
light of dark hues, the selected eource 
differing in colour from that selected by 
the first switching means and to apply 
thereto a constSnt voltage equ^ to the ^ 
maximum voltage, of the first mentioned 75 
source of variable voltage, said constant 
voltage being applied to said second 
source of light throughout the time in 
\vliich the voltage from the first men- 
tioned source* of variable voltage is 80 
cluiuging in value from its minimum to 
its maximum value, said first and second 
sT^itchiug means being so arranged as to 
interchange the said selected sources of 
lijfht at the point of maximum value of 85 
said variable voltage thereby applying 
the constant voltage to the first mentioned 
sour ce bi colour and applying the \oltage 
from, sUiid variable soiirce to' the saxd 
second mentioned source of colour. 90 

15. The combination defined by claim 
14 further characterised by the inclusion 
of u, second voltage varying means, and 
a third switching means to connect said 
second voltage V«^ing' means to said 95' 
source of light of paler hue and ttf main- 
tain suph coniiection thrqughout the 
period m which said first and second 
selected sources of light are connected to 
their switching means. 100 

iC. The combination defined by claim 
15, wherein the rates of variation effected 
by the voltage of said voltage-varying 
means differ from each other, ^ 

17. A control system for colour light- 105 
ing according to claim 1, having a 
plurality of- soixrces of light each differ- 
ing in colour from the others, and two 
light intensity-varying mea^g, wherein 
second switchia^g means maintains con- HQ 
stant the intensity of the light emitted 

by its selected light source, and having 
a third switchings means to^ connect the 
second of said intensity-varying means to 
a xhird light source, the light from the 116 
several sources bein|^ blended, said 
second intensity-varying means being 
designed to prpduoe two ranges <3 
intensity variation, there , being' a 
plurality of pre-set switches to select 120 
the range of variation to be applied 
by said third switching means to the third 
light source, 'operating means common to 
said switching means and said light 
intensity-varying means^to operate simuJ- 125 
taneously all of s^id means, and indicat- 
ing means to show the hue resulting from 
the blending, of the colours thus selected. 

18. The combination defined by claim 

17 further characterised in that the rate 130 


oi Tariatioii effected by one of the said 23. The comhination. defined By claim. 45 

light iateiUsitiy-vaaTiflxg meaiia<Uffers fipm 22 further characterised by. th^ addifcipii 

ttat effected J>y tlie other. of indicating means to denote the hufr 

19. The combination defined by clauju resulting from the blending of the.colonrs 

5 17 or 18, wherein the light intenbity in selected. . - ^ 

varied by yoltage variation and wherein 24. In apparatus according, to claim 22 50 

the voltage curve of the first mentioned ^heriein the cyclic variation of voltage of 

"".vpltage-varying means is fiat-topped one varying ^evicfe is related to. ^t. of 

' throughout a portion of its cycte. the other device. . ^ 

10 20. The combination defined by claim 25, Control apparatus, according to 

19 further characterised in that the volt- ch^ 1, wherein .the rate of i^tfiosity 55 

age curves of both voltage-vurying means variation associated with one switching 

are out of phasfi. means is different from and preferably a* 

21. In apparatus according to any pre- , multiple of that associateJ with-r the 

15 ceding claim . for controlling a colour other. > 

lighting system, a rotatuble shaft having 2t). Uontrol apparatus according to 60 

thereon, a pinion and a crank, a fiecond claim 25 in^ which the switching means 

rotatable shaft having thereon a g.ear and the intensity variation means are 

meshed with sai^ pinion, selecting actuated from a common control. 

20 switches each having conductive segmenta 27. Control apparatus according to 

and a brush-arm, said brush-arm being either of clainui 25 or 26 having in addi- 65 

fastened to said second shaft and rotatable tion to said switching means independent 

thereby, two voltage-varying dex^ces each ^^eans f or selectiv^y xend^ing differefit 

' haviiig a movable contact member combinations of light sources av3ila)>le 

86 thereon, driving means to effect the siiuul- for selection. 

taneous movement of said contact moni- 28. Colour lighting; control apptiratus 70 

bers, one of said driving: means being according to any of the preceding claims 

movably connected to said crank and having a scale and an indicator, movable 

one of said voltage-varying devices, the relatively thereto, a unitary control for 

80 other driving mean^ being movably con-' actuating the liglit varying, means and 

neoted to said gear and to the other of said control functioning also to move the 75 

said voltage-varying devices^ ijidicator relative to said- scale^ the 

22. In apparatus according "to cfaiiii arrangement being such that when fhe 

21, a driving &baft and a driven shaft, indicator is moved to any predetennined 

85 both rotatable, means connecting said colour on the scale the said selecting 

shafts to effect the rotation of the driven means actuate the light sources to ensure 80 

shaft, the ratio ot the*cGupling being such that^^the said 'colour is emitted, 

that the driven shaft will revolve once * 29T Control apparatus for a colour light- 

during a plurality of revolutiens of the iug system 'substantially .as described 

40 driving shaft, aU of said brush-arms being herein and illustrated in the accompanyr 

fastened ta li.o driven shaft, and means ine; drawings. ~ 86 

connected to each of said shafts to vary Dated this 15th day of August,. 1950.. 

the voltage of one of said voltage-varying ERIC POTTEE AND CLARKSON, , 

devices. • ^ ^Chartered Patent Agents, . . 

^ PROVISIONAL SPECIFICATION' 

Ncr. 21305, A.D. 1949. ^ 

Improvements in Colour Lighting and Control Apparatus 

therefor 

I, Rciiio GiLiESPiE Williams, a he a siiigle light source and means associ- 001 
British Subject, of 35, Bellingham Lane, ated therewith for obtaining different 
Great Neckj Long Island, New York, » coloursj there jnay be meana^wherebrr a 
United States of America, do hereby single qeam emits different c5loui's or a 
90 declare' the nature of this invention to be single light source may be adapted to 
as follows:* — emit a iMurality of beams. The source or 105 

Thia invention relates to colour light- sources of light may be coloured or may 
ing and has amongst its objects to pro- have associated therewith means sn;ch as 
vide iew or improved control apparatus colour filters for producing the desired 
95 therefor. colour. The different coloured lightff are 

In carrying the invention into effect mixed to produce the desired colour or 110 
there may be a plurality of independent hue. Means are provided for varying the 
sources of light adapted to emit light of intensity of lieht from the sources as 
contrasting hue oi colour; or there may desired^ the light sources are preferably 


685,209 


15 


of any suitable electric type and means 
are preferably provided lor selectiyely 
varying the electrical input to the sources 
to vary.tlie intensity of emitted light but 
5 any other suitable means for obtaining 
xi r — I TU« --^pres- 



as 

(where 

the context so permits) a single light 

10 . source having associated with it means 

for emitting a plurality of different 
colours, the said means constituting the 
'* plurality of light sources 
The control apparatus accordinpf' to this 

11 inj'ention may have associated with it an 
indicator scale bearing the names of a 
ranife of colour, hues and associated with 
said scale is a manually operable indi- 
cator; it is a feature of tne inventioji that 

20 as the indicator is moved relatively to the 
iwale the hue or colour indicated by the 
indicator is automatically obtained from 
the light sources. 

In the alternative the indicator is dis- 
25 pensed with and a predetermined cyclical 
variation of colour hues is obtained; 
different cyclic variation may be obtained 
as desired. 
From one aspect the invention may be 
M said to reside ia the provision of control 
apparatus for a colour lighting system 
having at least two selecting means for 
selectively bringing the light sources into 
operation there being associated with 
36 each of said means further means for 
varying the. intensity of emitted light the 
rate of intensity vatiatioti associated 
with one selecting means beiuff different 
from and preferably a multiple of thaj 
40 associated with the other. In addition 
•■ to tile said two selecting means it is pre- 
ferred that there shall be additional 
selecting means for selectively bringing 
the sources into operation and n^ light 
45 intensi^ variation means tire associated 
with said additional means. It is pre^ 
f erred that all of tjie selecting means and 
the variation intensity means shall be 
actuated from a common control so that 
60 the light emitted at any position of the 
control is predetermiucJd ; i,t. is also pre- 
ferred that the indicator associated with 
the ihdicuttir scale di^U be operated from 
the same control so that the emitted light 
55 corresponds with the light indicated Hbv 
the indicator on the scale. 

According t,o a subsidiary feature ef thp 
invention either or both of said selecting 
means may function to bring selectively 
60 into operation individual sources of light 
or a combination of two or more of said 
sources; for example at certain stages 
either or both selecting means may bring 
into operation individual sources of light 
65 and at other stages may bring into oper- 


ation two or more of said sources ; when 
one selecting means brings into operation 
a single source the other means may 
bring into operation a plurality of said 
sources. 70 

From anotUeivasjiect the invention may 
be said to reside in a colour lighting 
system having means for selectiyely 
rendering predetermined of the light 
sources available for operation in com- 75 
bination with means for varying the light 
emitted from selected of the sources so 
made available. In other words a pl^- 
ality of different uanges of hues are avail- 
able for selection in combination* with 80 
means for selectively obtaining the 
desired hue in the selected range. If the 
control apparatus is provided with a §cale 
as outlined sebove selected of the ranges 
are marked on the scale and a separate 85 
.control is promded fur selecting the . v 
desired range; thfe range having be^nfiret 
selected the desired colour in that rang(^ 
is now obtained by moving the indicator 
to the colour shown in the selected rangt* 90 

By the present invention means are 
provided wliereby the light smoothly 
merges without a break from any selected 
colour in one range to any selected colour 
in a^iother r^gige: fui'thermore any 95^ 
selected colour may De smoothly dimmed 
to nil. The invention also provides mean^i 
whereby a number of selected colours c^n 
be obtained at a lighting intensity less 
than the colour brightness. 100 

in order that the. nature of the inven- 
tion may be - more readily understood, 
reference will now be made to the accom- 
panying drawings in whioh :^ — 

Tigure I'is a peispective view illustxat- 105 
ing by way of example one type of con- 
trol, apparatus in accordance with this 
invention. 

Figure 2 is an enlarged view of the 
scale siown in Pigmft 1. ♦ 110 

Figure 3 is an enlarged view of the 
range control shown in Figui^e 1. 

Figure 4 is a sectional elevational view 
of the xvpijaratus shown in Figure the 
section being taken on line 4—4* 115 

Figure 5 is a sectional view on 5 — 5 
Figure 4. , * 

Figure 6 is a sectional detail view oh 
line 6—6 Figure 5. 

Figure 7 is a section on line 7—7 120 
Figure 6. 

Figures 8 and 9 are detail views. 

Figure 10 is a circuit diapam. 

Figure 11 is to be read m conlnnction 
with Figure lO and indicates the elec- 125 
trical input variation for each colour ^ 
range. 

Figure 12 indicates the voltage of the 
dimmers for various positions of the 
selector switch of Figure 10. 
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For the sake of convenience it will be 
assumed that the colour lighting system 
to be controlled Jby the particular embodi- 
ment of the invention now to be described 
6 by way of example, has four light 
sources^ namely, white, red, ffreen and 
blue light and these sources are so 
arranged and designed tha? the colJured 
lights emitted therefrom mix or mingle 

10 to produce different hues or colours as 
desired. It will be appreciated, however, 
that the number and colour of the light 
sources may be viiried as desired, further- 
more in the particular embodijnent to be 

15 described, the light sources are electric 
light sources of any suitable type with 
which may be associated reflectors, colour 
. mediums, etc,, all in accordance with 
kuiown practice. For the purpose of 

20 illustration it will be assumed that the* 
control apparatus is connected to A.C. 
mains. 

It will be seen from Figure 1 tliat the 
control apparatus according to this 

26 invention comprises a neat box-like struc- 
ture having on one face a scale "38 with 
indicating pointer 37 and two manually 
operable control knobs 4 and 14, both 
being moimted for rotation. Control knob* 

30 ] is associated with the range switch D 
and control knob 14 is associated with the 
selector switch C. 

The range switch D is a separate unit 
and is connected = only electrically with 

36 the remainder of the mechanisms. This 
switch is opierated by Qontrol knob 1' 
mounted on shaft 2. This shaft carries 
brush-arms which move over contacts. In 
the example shown in the drawings, the 

40 four sets of brushes and contacts are 
shown in the form of four separate briish- 
arms mounted on shaft 2. These brush- 
arms are mounted on' the shaft Ba as to be 

- in. line with eacn other and the contact 

46 brushes move over contacts mounted on a : 
plate adjacent to each brush^arm. These 
tour bruflh^ms are ^own diagrammatio- 
aUy in Figure 10 as 3, 4, 5, 6. In the 
example shown, the range switch has 

60 seven operative positions. These are indi- 
calted in Figure 3 and Figure 10 as 7, 8, ' 
0, 10, 11, 12, 13. The relationship of the 
four brushes, 3 to 6, to the contacts is 
indicated in Figure 10. For example. 

56 when. the range switch is in the Off " 
position (7) none- of the four brushes 
makes any contact. When the* range 
switch is put to " Dim 'J(8) only brush 
Ho, 6 makes contact. When the range 

60 switch is imt to " Deep Coloxir Hange 
then brushes 4, 5 and 6 make contact, etc! 
For the purpose of illustration the con- 
strulction of one of the brush-arms 4, is 
illustrated in Figure 9 from which it 

65 will be stown that the brush is in contact 


with the collector ring 79 andihen accord- 
inff to its location, either in no contact 
^i^l^ anything or in contact with 65,. 66, 
67, 68 or 76, 77, 78. 

The ran^e switch is, therefore, a £0 
selector switch which is moved at will by 
the operator and is not mechanic^y 
connected to the remainder of the con- 
trol mechanism. 

The remainder of the control mecha- 75 
msm is all actuated by movement of the 
knob or wheel 14 mounted on shaft 15. 
*This shaft carries- at the end nearst to knob 
14 a small pinion 16^ and -at its' far end 
the shaft 16 carj^es a crank-wheel 80 
17. The pinion 16 engager with a 
larger gear-wheell8, mounted on shaft 
19 which is the actuating shaft of the 
rotarj^ selector switch Gear wheel 18 
ias a crank-pin 20 mounted on its outer So 
face and by means of arm 21, imparts a 
rotary motion to the controller wheel 22 
of dimmer B. In the example of construc- 
tion shown the method of imparting thig 
motion is shown in Figures 6 and 7 from SO 


which it will be seen that arm 2X feats in 
a groove on the outside of wheel 22 and, 
by means of a wire cable 23 secured at 
' 24, and passed round the ottside cd w^eel 
22 (where it is secured at point 25) and 95 
then finally secured again to arm 21 at 
point 26. It will be reafily seen that when 
the arm 21 is pulled and pushed, it will 
impart a rotary motion to the wheel 22 
which is mounted on shaft 27 of dimmer 100 
B. 

Both dimmer* A and B are, in this 
exwnple, shown of a type having rotary 
action with a total movement of 320**. At 
0\ each dimmer provides f^iU light, and 105 
at 620\ the voltage is, to aH practical 
purposes, out, 

^ Dimmer A is rotated in the same man- 
ner as dimmer B'by meana= of ajrm 28, 
moving over wheel 29, and connected by 110 
means of crank-pin 30 to the crank-wheel 

Bfc will be noticed that a reciprooating 
motion is imparted to each dimmer inas»r 
much us one revolution ot crank-pin- 30 115 
will cause dimmer shaft Si of dunmer 
A to be rotated first in one direction and 
then in ther other. In practice, tJie exact 
amount of movement imparted to the 
dimmers can be adjusted by mounting the 120 
crank m a radial slot and determining the 
effective distance of the crank-pin from 
the centre of the crank-wheel. If this 
radius is shortened, the anmunt of thi^ist 
and puJl given id the dimmer sh^ft will 125 
be also shortened, and vzfce vefm, 

^'rom the foregoine it will be seen that 
if knob 14 is turned 'then by means of 
pinion 16. movement will be imparted to 
the centre shaft of selector switch G by 180 
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, lu^ans of gear-wheel 18 and at the same 
time motion will be imparted to dimmer 
B by means of arm 21. Motion will also 
be imparted to dimmer A by me^ms bt 

5 arm 28, connected to crank-wheel 17, at 
the other end of shaft 15. By means of 
a pulley, not shown, movement of shaft 
15 will also cause cable 32 to move in con- 
junction with the turning of shaft 15. 

10 This cable 32 parses Over guide 'pulleys 
33, 34, 35 and 36, and between pulleys 
34 and 35 it is attached to indicator 
needle 37 which moves over the colour 
scale 38. Thus, movement of knob 14 

11 simultaneously imparts motion to the 
indicator needle 37, dimmer A, dimmer B 
and rotary selector switch C, 

In example under consideration, the 
gear ratio of gears 18 and 16 is 4;1. Inas- 

20 much as dimmer A is actuated from n 
cranjij-wheel mdunftedr directly on shaft 
15, it will operate four times as often as 
dimmer B. Inasmuch as each completn 
revolution of shaft 15 will cause the 

26 dimmer to be turned fully and down, 
the voltajye cUrve of the cir«uit con&blled 
by dimmer A may he graphed as shown at 
the bottom of Eig^e 10, from which it 
will be seen that the voltage in question 

80 rises and falls four times compared to one 
rise and fall of the voltage in the circuit 
controlled by dimmer B. The actuation 
of the mechanism in ^kU example is 
limited to four complete turns of kngb 

36 14 and indicator needle 37 will then move 
across the fuU\extent of indicator 
scale 38. . . 

In the example under consideration, 
the selector switch C is shown as having 

40 three separate brush- arms 39, 40, 41 with 
brushes moving over thxiee separate plates 
80, 81, 82 carrying contacts. These 
brashes are shown aiagrrammaticallv in . 
Figure 10 and alongside each brush is 

45 shown the arrangement of contacts over 
which each brush moves. The physical 
construction of the contact plates is indi- 
cated in Figure 8 in which is shown fi ont 
elevation of brush-arm 39 together with 

50 contacts 56, 57, 58, 59 . 60, over which 
the bnish moves. Electricity is supplied 
to the brush in question by means of oph- 
tact ring 64. Brush-arms 40 and 41 art) 
arranged in a similar manner, except 

56 that the contact switches will be 
differently arranged as indicated in 
Figure lb. 

In example under consideration, dim- 
mers A and B are assumed to be of the 

60 auto-transformer type which means that 
each dimmer is electrically connected 
jurross the electric mains while its brush- 

' arm makes contact with the transformer, 
windinor in such a manner that by vary- 

65 ing the |)osition of the dimmer brush-arm 


there is a variation in the voltage which 
flows to this brush-arm. 

The electrical connections for complete 
control unechanism arp ahown in Figure 
10. It is to be assumed that biniah-arms 39, 70 
40 and 41 in "the selector switch C move 
simultaneously across the contacts with 
which they are associated at the ^ame 
time as the voltage provided by dimmers 
A and B rises and falls as indicated in 75 
the diagrams underneatlv the wiring dia- . *. 
gram in Figure i(h 

^ When the indicalior needle 37 is in posi- 
tion 120 on the indicator soale, brush- 
arms 39, 40 and 41 are in position 1 80 
(Figure 10) when the voltage from dim- 
mer A will be ml and the voltage from 
dimmer B will l>e at full volts. If knob 14 
is rotated, brxish-arms 39^ 40 and 41 will 
move across their respective contacts and 85 
at position 2, fof example, (Figure 10) * 
the voltage from dimmer A will be at full 
volts whfle the voltage from dimmer B 
will now be less than full volts. If knol> 
14 continues to rotate, brush-arms 39, 40 90 
and^41 will, in due course, reach position 
5 at which ppint the voltage from both 
dimmer A and dimmer B will be nil. If 
knob 14 continues to be rotated, brush- 
arms 39, 40'and 4> will ultimately reach 95 
position 9 (Figure 10) at which point the 
indicator needle 37 will be in position O 
at the extreme rght of indicator scale 38 
and at this point dimmer A will be pro- 
viding no voltage, wfile dimmer B will 100 
get full volts,, f ' 

From a lighting point of view, the 
value of the fixed relationship between 
dimmers A and B and selector switch 0, 
will be varied* according to the position of 105 
range swith D. For example, if range 
switch D is put in position 10, to corres- - 
pond to " Pastel Colours Rang« then 
the colours indicated on the top part of 
the indicator scale 38 will oorrespond to 110 
the compound colour hue actually pro- 
vided by the lighting circuits white, red, 
green and blue controlled by this lignting 
control niechanism. This will be more 
readily understood by the following des- 116 
cription. 

If knob 14 is lurried so that indicator 
needle 37 is at the extreme left of the 
scale 38, it is seen that on the top scalp 
" Warm White " is marked. Looking at 120 
Figure 10, it will be seen that at position 
1 contact brush 40 contacts 42 which ia 
connected :to , contact 65 and thence to 
brush 4 (which simultaneously bridgen 
contacts 65, 66^ 67, 68) and thence to the 126 
red lighting circutt. At the same time 
brush 39 contacts 56 which is electrically 
connected to 71 and thence to brush S 
which is connected with the green light- 
ing circuit. Brush-arm 41 contacts 61 » 130 
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wlicli is electrically comtected to 73, 
whicK is ii contact with bmsli 3, wliich 
in turn is connected mth. the white light- 
iiig circTxit. The red lighting cirouii .is, 
6 therefore, in series with dimmer A but. at 
position 1 '{Figure 10) dimmer A is at no- 
voltage. So the red lighting circuit doe? 
not provide illumination. The green 
lighting, however, 'is in serves with. 

10 brush-arm 39 whicn is fed directly from 
the maina^ and the green light is, there- 
fore, at full brightness. The white light- 
ing circuit is also in series with brxisb 
4X, which is connected to dimmer B aad 

16 it will be seen that at position 1 dimmer B 
is at full-voltage. 

Summarizing, we have the whllte and 
green lighting circuits at fxill strength 
and the ^red and blue circuits providing 

20 no light. If knob 14 is now rotated so that 
the indicaFor needle is moved to position 
110 on the colour' scale, the brush-arms 
41, 39 and together with dhilmers A 
and B, will have reached a position which 

86 is short of position 2 in Figure 10. At 
this point the red lighting circuit con- 
nected to dimmer A will be neaiin^ full- 
voltage; the green lighting circuit con- 
nected to brush 39 will continue at full 

30 strength, aiid the white lighting circuit 
connected to brush 41 will o 6 at a some- 
what . redu^ced lighting intensity due tcv 
the downward motion of dimmer B_. 
If the indicator needle 37 is now moved 
^5 to position 105 on the scale^'then brushes 
41, 39 and 40, together with dimmers A 
and B, wQl be at position 2 in Figure IQ 
At this point brush-arm 40 is in contact 
with a dead stud 50, and the red lighting 
40 circuit is not in- series with dimmer A. 

^, However,^ brush 39 is now in contact with 

' both 56, and 57 and 67 is cofinected to 
contact (57 which is in contacf with brush- 
arm 4 which ieeds the red li/fhting cir- 

45 cuit. Both red and green circuits nte- 
" therefore, diretftly connected to the mains 
by means of brush-arm 39. The white 
lighting continues to be cpiinected to 
dunmer B litut at a lower lighting inten- 

WV sity. It' will be noticed that when* brush- 
arm 40 is about to move out of contact 
with 42 and into contact with dead stud 
60. that the dimuier is providin|[ full- 
voltage. Before 40 breaks contact with 42, 

55 brush-aim ^9, wliile still in contact with 
56, has made contact with 57. 67 is now 
connected to brush 4 at the same time as 
42 is connected, so in effect the red cir- 
cuit is transferred from full-voltage by 


120 
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Range Switch 
Off 
Dim 

Deep colour ran^re 
Pastel colour range 
Low intensity .range 
Low intensity dim 
White only 


the dimmer (at 42) to fnll-voltage direct 60 
from the mains (at 57). There will be no 
visible change in the brightness of the 
*ed lighting circuit to the ecye if b% is 
contacled by brush 39 before brush 40 
breaks contact with 42. At position 2 in 85 
Figure lO, we therefore have the red and 
green lighting circuits at full brightness 
^andi. the white lighting circuit at a 
*reduced brightness. 

If knob 14' continues to be turned until 70 
the indicator needle 37 is at position 90 
on the scale 38, then the brusn-arms and 
dimmers are at position 3 in Figure 10.. 
At this point the voltage from dimmer -A 
^ is at np-volts and brush-arn^ 40 is on dead. 76 
stud 51, having ^broken contact with 43. 
at the bottom of 'fhe voltage cycle. If the 
indicator needle is placed at position 85, 
then brushes 41, 39 and 40 will be a little " 
to the right of position 3 in Figure 10 80 
and at this point dimmer A, while tend- 
ing to increase, in voltage, will be con- 
nected via 44 to 74 which is in contact 
with brush 6 in series witli the blue light- 
ing circuit. If the indicator needje 3^ is 8& 
moved toward position 75 on the scale, 
brush-arms 41, 89 and 40 move toward 
position 4 in Figure 10, which means, that 
the blue circuity is now connected to. 
dimmer A, which is increasing in voltage, 90 
while the white circuit confinues to be 
connected to dimmer B, which is decreas- 
ing in vjditage. Th© green circuit continues 
to be connected directly to the mains ^by~ " 
means of brush 39 and contatjt 67. 96 

To avoid a long and complicated des- 
cription of the whole cycle, Figure 11 has 
been included which indicates the yolt- 
jS^ei' of the four lighting circuits — 
white, red, g;reen^ and blue — at positions 100 
corresponding to 1 — 9 in Figure 10. The 
left hand column in Figure 11 indicates 
the seven positions of the range switch 
and the diagrams on the right indicate 
the voltage values of the four lightib^lOo 
circuity, . V ^ . 

* One example^ of interpretation - of 
Figure 11 is as follows : — 

If knob 14 is turned so that indicator 
pointer 37 is placed at 97.5 on the ihdi- 110 
cator scale 38, then contact arms, 41, 39 
and 40 together with dimmers A and B, 
will be at the position shown by the verti- 
cal dotted line XI .and X2 in Figure 11. 
If the range switch is tjien t^rned^to 115 
each of its seven positions, tl^en ihe 
resultant colour hue provided by the 

lighting circuits will be as shown below, 

^ . '■ 

Final Colour of Light . 

Xo light . 

iTo light 

Orange 

Gold 

♦ Dull yellow 
Dull yellow 

Low brightness white 
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From tlie foregoing ii; will be seen 
tliat the required colours can be^obtained 
by the emptoyment of two ^dimmers 
whereas with known colour lighting con- 
5 trol apparatus a dinuner with associated 
mechanism i& required for each li^ht 
source; hence the preset invention 
costs are reduced and bulk decreased. 
Furthermore in known types of appar- 
10 atus it is customary first to actuate a 
member to select a desired coloiir and 
then to actuate another member to obtain 
that colour; by the present invention in 
any predetermined range of colours the 
16 .desired, colour is immediately obfeiined 
by moving ^the selector to the desired 
location. , . 

A particular feature of the invention is 
the layout of the colour scale as illus- 
20 trated in the drawings; It will be appre- 
ciated that the provision of a plurality of 
soales of different " types " or ranges of 
colour is of considerable advantage; any 
of the ranges can be selected at will and 
26 it is possible by the invention to merge 
from any colour in one range to any 
colour in another range without a break 
in the lighting. It will be appreciated 
that all tne ranges terminate in the same 
80 colour (preferably but not necessarily 
blue) at the same ^point in the scale 
(point 60). The method of merging from 
one oolour in one range to a, colour in 
another range consists in bringing the 
36 indicator needle to point 60, then turning 
the range switch D to the desired new 
range and then moving the indicator to 
the desired colour shown in that range. 
Any colour can be dimmed out by first 
40 moving the indicator from the colour in 
questipn to point 60, then moVing the 
range switch to " Dim " position and 
then moving the indicator to either end 
of the diamond m the centrq^of the scale; 
46 at' each end the blue light is reduced to 
no light. . , i .xr . - V 

When one wishes to start with no lignt 
at all and then brighten up into some 
colour, one commences by placing the 
60 indicator needle at either point of the 


diamond shape — ^with the range switch 
at " Dim ' — then»nioviiig the indicator * 
needle to blue at position 00, then' mov- 
ing 'the i»nge switch to the desired posi- 
tion afterwards moving rthe indicator 66 
needle to the required colour. 

In order to provide a complete range of 
low brightness colours the range switch 
is ojierated as required between " Low 
Intensity Range " and " Low Intensity 60 
Dim *\ ' , ; ' 

The •arrangement of colour hues on the 
lower scale m Figure 2 is also designed 
to enable an operator to get from one 
colour hue to any other hue by a fairly S6 
direct route and without the need of hav- 
ing to pass rou^d a complete colour circle 
in order to get the change. Inasmuch as 
this new controller is not a pre-set 
machine and th« lighting actually 10 
changes when the needle is moved, one 
will have to pass through the colours 
shown as coming between any two 
selected hues. However, this colour scale 
is desigtned in such a manner that in most 75 
cases one passes in a fairly d^ct man- 
ner from colour to colour. 

The mechanism as shown in Figures 6 
and 7 for imparting a reciprocal motion 
to a dimmer*, is an improvement On the 80 
usual "Sine" movement. It will be 
seen that the »crank-a^m 21 not only 
thrusts or pullsj but also changes its 
angle of contact with the top of wheel 
22 in the course of its motion. This 85 
double movement tends to correct the flat 
portions of the " Sine " curve and giveb 
more moTement to the dimmer when the 
crank-pin is around 3 o'clock and 9 
o'clock. 80 

If the appara!tus is connected to a 
direcf current ^source of electricity the * 
auto-transformer dimmers referred to 
herein are replaced by dinamer resistors 
and the wiring circuit is slightly alteffed 95 
as will b© obvious to anyone filled in the 
art 

Dated this 15th day of AugusjL 1949. 
ERIC POTTER AISTD CLARKSON. 
Chartered Patent Agents, 
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Improvements in Colour ^Lighting and Control. Apparatus 
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' I, RoLLO GrLOlSFIB WlI*LIAMS, a 

British Subject, of 35, Bellingham Lane. 

lOOGreat Neck, Long Island, New York, New 
York, United States of America, do 
hereby declare this invention to be 
described in lie following statement: — 
This invention is for an improvement 

105 in or modification of the invention form- 
ing the subject matter' of co-pending 
Application No. 21305/49 and has 


amount its objects to provide means 
whereby the desired colour or hue can be 
obtained by actuation of a control member 110 
in either of* two opposite directions at 
will. Another olxject is to providt* 
improved means for au,tomatic operation 
of the control mechanism. 

A still further object is to provide 11-5 
means thereby under automatic control 
any desired hue or colour can be main* 


20 


68a;209 


tained fdr a predetemined period of time. 

With, this ajad other objects in view the 
invejitioiL consists, in the provision of 
colour control apparatus in which the 
5 lig'ht from two independent Ulnmination 
systems are combined in combination with 
means for cyclically varying the intensity 
of the li^ht emitted from the two systems 
the cyehcal variation of the one system 
10 being out of phase with that of the other 
system. 

It is preferred ^that at least one system 
shall comprise a plurality of light source^ 
of contrasting colour or hue in combina- 

16 tion with means whereby coincident with 
the.oyclical variation of intensity of light 
emitted from that system the hue or 
colour of the emitted light shall change 
in accordance with a predetermined 

20 sequence. That is tg say at each phase 
of rotation of the control apparatus both 
the colouf or hue and intensity of emitted 

' light are predetermined. 

In a preferred arrangement the* one 

25 system comprises a series of differently 
coloured lights and the other system cofli- 
prises a source' of non-coloured (white) 
light. Means may be provided for vary- 
ing the amount of light emitted from one 

30 or both systems during each cyclic 
variation. 

For manual ^ operation of the control 
member there is preferably provided a. 

» colour chart and the control member is 

36 provided with a pointer or the like which 
13 movable TelativelyHo the chart to effect 
emission of that particular hue or colour 
indicated on the chart. 
In. a preferred method of carrying the 

4U iuveniioBL into effect a unitary control 
member is provided which is mounted for 
rotation through . 360 degrees ia both 
clockwise and anti-clockwise directions at 
will to vary cyclically the intensity of' 

46 light emitted from the two systems and 
the said pointer moves in unjfspn with^ or 
consttutes said control member- it will 
thus be appreciated that by this means 
the required hue or colour to be emitted 

50 can be obtained by rotating the control 
either in a clockwise cfr an anti-clpckwise 
direction. If, for example, a red light 
ia being emitted and it is desired then to 
emit a blue light the control member 

66 can be moved from the red to 
the blue position either in a clockwise" 
or anti-clockwise direction and by this 
means the CQjitrol member can be moved 
through which ever is the shorter of the 

60 two arcs of movement to obtain the desired 
chancre ' ^ 

Tn addition to the said two systems' 
there may of course' be other systems (the 
; light of which minxes with the li^ht of 

65 the fir&t two systems) and means for 


cyclically varying :fhe intensity of light 
from the additional systems may be 
provided. 

Control apparatus in accordance with 
this invention can be designed for auto- 70 
matic operation in which case the xsontrol 

• member is preferably rotated ^^ontyiu- 
ously as by an electric motor and 
it may be rotated continuously in 
the same direcfion' or the direction T6 
of rotation may be changed at inter- 
vak as desired. Furthermore means 
may be provided whereby the speed of 
rotation may be varied or the rotation 
may be intermittent with the result fliat 80 
any desired colour or hue may be trans- 
initted for predetermined intervals of 
time. . . 

A specific feature of the invention 
resides in the fact that the cyclical Tasria- 8& 
4ion*of intensity <^ emitted light from at 
least one system is not sinusoidal but i^» 
fiat topped. 

In order that the invention, may be 
more readily understood reference will 90 
now be made to the accompanying draw«» 
ings in whicK: — 
' Figure 13 is a diagrammatic view illus- 
trating merely by way of example one 
embodiment of the invention; 96 

Figure 14 illustrates also by way of 
example a colour scale for use in connec- 
tion with manually eoni^lled apparatus 
in accordance with the invention; 

Figure 16 is a mo'dification of the 100 
arrangement shown in Figxire 1. 

♦ In the embodiment illuafeated th$:e 
are two dimmers A and Z and asa6ciaied 
with dimmer A is a light transmission 
^stem incorporating a-source of red light 105 
E a source of green light G and a source 

of bine light B and associated with 
dimmer Z is a light transmission' system 
consisting solely of a source of white light - - 
W It will be appreciated that any suit- 110 
aWe Bource.of white and coloured light 
may be utilised and the transiaitted light 
from all the souirces is blended or mingled 
to give the desired colour or hue, " ~ - 

Merely by way of example it may be U6 
said that the colours may be mingled or 
blended in the maimer set out m the 
co.p^ding= Application 
JN o. 36761 /46. The dmmere ^may be of 
any suitable or convenient type but in 120 
the particular "embodiment Ulustrated 
auto-transformer dimmers are employed; ' 
ordinarjt resistance dimmera may of 
«^^e be employed if desired. 

The applied voltage to the two light 125 
systems la cyclically varied by any con- 
venient means and if desired the means 
disclosed m the specification of eo-pend- 
mg Application. 21305/49 may be 
employed. The cyclioal variation of.l30 
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r the vqltage from dimmer A is repies&ted 
by a siniisoidal curve Gl and that from 
dimmer Z by the curves C2 and C3. These 
curves merely indicate the type of volt^ige 

5 variation and are iiot necessarily accurate? ; 
it will be appreciated that the variation 
of emitted light from the systenia 
increases as the voltage is- increased. It 
. will be seen that C2 and C3 ^e both out 

10 of phase with CI. It will further be seen 
that the ciirve CI is flat topped ; that i^* 
to say during approximately 20% of each 
cycle maximum voltage is 'maintaiuf^jl 
without variation. This flat toppeS curve 

16 is achieved by making the dimmer con- 
tact brush associated with dimmer A 
move pvpr a contact plate at full volta^-* 
potential during say the last 20. degrees 
of its upward travel. 

'JU Associated with the three sources of 
coloured light comprising the first i*ysteni 

. are a series of contact plates Dl Lr2 D3 
1>4 1)5 D6 D7 1)8 D9 DiO. These aie con- 
veniently mounted in the form of arcs on 

25 suitable discs and brushes for wipin*r 
them are provided as indicated at El and 
E2. Conveniently there are two brushes 
and brush El wipes contacts Dl — D(i 
* inclusive and brush E2 wipes contactii 

3D D7 — DIO inclusive. These, brushes are 
mounted on u shaft which can be 
manually rotated clockwise or ahti-clock- 
rwise as desired and a pointer P (Figure 
14) rotates in unison with the brushes El 

36 and E2. 

The construction of these '\discs, con- 
tacts and brushes may in principle be sub- 
stantially as illustrated in^Kgures 8 and 

' 0 of the specification of co-pending Appli- 

40 cation A^o. 21305/49 but for convenience 
the contacts are depicted in Figures 13 
and 15 in the. form of a linear projection 
so that tbe colour changes will be effected 
bj moving . the brushes (theoretically) 

46 linearly relatively to the contacts. 

If the brushes El and E2 are so moved 
the different sources of coloured light and 
combinations thereof from which light 
will be emitted as a result of such move- 

60 ment are represented by the letters B, Gr, 
B, associated with the curve CI. 

Associated with dimmer Z is a switch S 
having two contacts SI and S2. " When 
switch S is moved to contact SI the 

66 applied voltage varies cyclically between 
maximum and minimum and the intensity 
of the emitted white light varies similarly 
as is indicated by curve C2 but when the 
' switch S is moved to contact S2 the maxi- 

60 mum applied voltage is reduced and the 
cyclical variation of the applied voltage 
and -ihe intensity of the emitted white 
light is represented by curve C3. 
From the foregoing it will be apparent 

66 that the white light controlled by dimmer 


Z cpiumences to haje esffect in the colour 
mixture during^the period tbat the colour 
lighting controlled hy diiftmer A and 
associated mechanism is remaining con- 
stant, that is during the flat topped phase. 70 
At the point when the white light reaches 
its peak and is about to diminish the light 
controlled by jdimmer^A ^also commences 
to reduce the ^ intensity of transmitted 
light from the colour system EGB and 75 
it will' be obvious from a consideration of 
the diagrammatic curves that there will 
be a constantly changing mixture of light 
the results of which are very effective. . 

EacTi dimmer preferably completes go 
three full cyclical variations when the 
pointer ia rotated through 360 degrees. 

Referring now to Eigui-e 14 it will be ' 
seen that there is an inner and an outer 
scale of light and as the pointer moves ft5 
clockwise or anti-clockwise the hues or 
colours indicated on the outer scale are 
obtained when switch S is in contact with 
contact 82 and the inner scale of light is 
obtained when switch S is in contact with go 
contact SI. As the pointer is moved 
Ground the scal6*the lights change as indi- 
wited and if for example the pointer is 
in the location indicated and switch S 
is in contact with contact S2 red light 95 
will be transmitted. If now it is desired 
to triinsmit magent& the ]?ointer is moved 
in , anti-clockwise directioit but if it is , 
desired to transmit amber then obivously 
the pointer would be moved in a clock* 100 
wise direction. It will thus be seen tbat 
by the present invention the operator need 
not move the controller through the whole . 
range of colpTii^s to ^effect the desired * 
colour change. ' |06 

When the switch S is in contact with 
contact SI the value of wEite liglit is at 
fxdl value and in this position the '* flesh 
whites the warm whites " and " cold 
whites " indicated on the inner scale can HQ 
be obtained by rotation of the pointer. 

The pointer as shown in Figure 14 
corresponds to" the position of brushes El, 
E2 making contact with the two left hand 
ends of contacts Dl and D7. 116 

For the purpose of explanation if^iU 
be assumed that when the pointer is 
moved In a clockwise direction flie brushes 
move in tiie^ diagrammatio drawing of 
Figure 13 linearly from l^ft to rig-lit and 120 
produce the complete colour change 
-shown in the outer sketch of Figure 14. 

It will be readily appreciated that tbe 
apparatus in accordance with tih.is inven- 
tion can be used for automatic colour 125 
mixing such as by^rotating the operative 
party from an electric motor or ojner con- 
venient source of power. The motor may 
rofate continuously in the same direction ' 
at a constant speed or the speed may. be 13Q 
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varied aaid/or the motor may at intervalB 
be reversed. If it is desired to transmit 
selected colours for predetermined inter- 
vals of time the mchanism may be inter* 

6 mittently rotated; lor axample ratche+ 
and pawl mechanism may be employed or 
some of the teeth on the pinion of a 
driving member may be omitted. ConHe- 
qnently, although tne motor may rotate 

10 continuously the operative mechanism of 
the control apparatus is rotated*^ inter- 
'^mittently do mat at intervals any desired 
'■' nue or colour may be emitted for any pre- 
determined length of time. Means for 

16 diaenffaging and re-engaging the motor 
at will may be employed and there may 
be a clutch between the control app&- 
ratu^ and the motor which may be engaged 
and disen^ged by automatic means at 

20 predetemuned intervals of time so that 
desired colours will be emitted during 
such periods. 
For automatic variation the switch S 

' is replaced by switches SSI, SS2, SS3. 

2§ and Figure 15 indicates a suitable wiring 
diagram for the automatic operation of 
control apparatus in accordance with the 
invention^ The erwitches SI, S2 and S3 
are double-throw switches so that at three 

30 different points in the cycle of white light- 
ing one can predetermine which or all nf 
the three positions , (corresponding to the 
top peak of the white dimmer curve) shall 


be utilisedi at full value of . white, or 
whether at one-half value; thus, if 35 
^ double-throw switch SSI is in the un posi- 
tion on the drawing, the dimmer will feed 
th© white lighting circuit at full votlage 
during the period that the brush arm is 
in contact with associated contact sixip. 40 
When the same switch is in the down 
position, the white circuit will be only 
supplied at part value during the £ame 
f^nod. of the dimmer cycle. 

Eeferring again Kguro 14 reference 45 
is again made to the three areas, on the 
inner scale which indicate warm 
white", "cold wliite " and ''flesh- 
white When the three double throw 
switches all cause the white dimmeir Z ^o 60 
give full value of white, ttien at these 
areas of the dial, the light provided will 
be a white light of the nature indicated. 
When these double throw switches are in 
the oth^ position, then the part value of 55 
white will cause the colour mixtures given 
to coorespond to Hie rang© of colour hues 
named in the outer circle. 

The embodiment illustrated is as indi- 
cated given merely by way, ef ' ^ample UO 
and is not to be construed in a limiting 
sense. 

Dated this 2nd day of February, 195Q. 
ERIC POTTER AITD CLARKSOlSr, 
Chartered Patent Agents. . 
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